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Factors 


MAURICE SALTZMAN, M.D., Philadelphia 


“speechreading” denotes the 


The 


skill to understand the discourse of a fellow 


term 


man by watching the movements of his lips, 
jaws, teeth, and tongue, and his gestures and 
facial expressions. It implies that) when 
none of the words are heard the 300 of 
the speech sounds which are visible, plus 
the situational, facial, and bodily cues, ena 
ble the brain to fill in the invisible parts of 
speech to render the discourse intelligible. 

“To listen with the eyes” has become a 
mainstay in the education of the deaf, and 
the lipreading teacher has attained distinctive 
professional eminence. However, lipreading 
instruction meets with variable success. The 
skill is deaf 


persons, while others learn it to a limited 


mastered readily by some 


degree or not at all. Krom the observation 
of Utley! and Keaster,? there is no high 
correlation between the lipreading ability and 
the general intelligence. It may well be that 
the masterful speechreader is gifted with an 
eye for telltale facial expressions and lip 
movements much like the born actor who is 
quick to learn the peculiarities of a character 
he is assigned to mimic. Indeed, speech 
readers frequently move their lips and jaws 
to keep time with the facial movements of 
the speaker. They transfer their visual 
images into kinesthetic patterns that lend 
rhythm to the flow of language. 

The difference in the ability of persons 
to learn speechreading was demonstrated by 
18, 1956 


From the Department of Oto-Rhinology, Temple 
School of Medicine 


Accepted for publication Oct 


University 


in Learning Speechreading 


Utley and Keaster. In a study by Utley, a 


film of college students rehearsing six 
short stories, 100 words and 70 sentences, in 
the plain of average American speech, was 
presented to 761 hard of hearing and deaf 
persons, The test material was representa 
tive of everyday life. The skill in reading 
the film could not be correlated with the on 
school achievement, or 


set of deafness, 


chronologic age of the persons. Keaster 


made a moving picture of a young woman 
speaking 15 colloquial sentences in a normal 
voice. The film, without a sound traet, was 
shown to a group of 40 college students with 
normal hearing and with no training in 
lipreading. Credits for reading parts of 
sentences correetly were evaluated to give a 
total score of 96 points. The earnings of the 
40 students ranged from & to 94 points. In 
a separate test, the film was shown to two 
deaf 


while the other earned only 36 points 


students. One made a perfect score, 

From climeal observation, the success of 
lipreading instruction is most pronounced in 
the young. The schools of the deaf are the 
great exponents. Remarkable instances of 
untutored “natural” lipreaders are also en 
countered. It seems when one avenue of 
communication is lost the other senses ex 
pand in their efficiency to take up the load 


When a 


visual and kinesthetic senses become more 


person becomes deafened, the 


proficient. They become “super senses.” 
The achievement of the skill to grasp some 
body else’s thoughts by looking at him takes 


on the aspect of a miracle rather frequently. 
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an outstanding degree of skill in lipreading ? 
There is a paucity of experimental evidence. 
Theoretically, “listening with the eyes” is 
an inborn trait functioning since infancy. 
the the 


sense of sight in interpreting the verbal 


However, hearing man neglects 
communications of his fellow man. Adequate 
intelligibility is obtained through audition, 
and his sensory habits become fixed in the 
course of years. To employ sight in every 
day conversation as a predominant com 
municative skill, the hearing man would 
have to change his sensory habits radically, 
concentrating on the development of his 
visual and kinesthetic senses. 

The deafened person is forced to observe 
the speaker’s lips and facial expressions 
more keenly. His dependence on visual clues 
increases as his hearing loss becomes great 
er, However, in modern times, a moderate 
deafness handicap is not allowed to go too 
long without amelioration through surgery 
or the use of a hearing aid. Nevertheless, 
the deaf person who is well adjusted with 
a hearing aid should be encouraged to per- 
fect himself in the skill of  lipreading. 
Miriam Pauls* reports that 94% of the 
graduates of the Naval Hearing Rehabilita- 
tion Program acknowledge their dependence 
on speechreading while using their hearing 
aids successfully. However, these people 
had a concentrated course in communication 
in an atmosphere that was conducive for the 
student to give his utmost attention to learn 
speechreading. Moreover, most of these 
patients had the advantage of starting with 
a clean slate, having had no serious aural 
diseases prior to becoming war casualties. 
They set out fresh to acquire a communica 
tive skill as it was taught to them. 

Aural diseases of long standing engender 
fixed sensory habits. The associated symp- 
toms of specific entities deter the acquisition 
of skill in lipreading. Phenomenal speech 
readers predominate in congenital and post 
meningitis deafness, which make up a small 
percentage of the total number of deafness 
cases, whereas they are infrequently en 
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countered among the multitudinous ranks of 
deafness due to otosclerosis, Méniére’s dis 
ease, presbycusis, and arteriosclerosis. 

In conductive deafness, the person hears 
his own voice normally and he is happy with 


the world of sound. He comes closer to the 


speaker—not to watch the latter’s lips but 
to hear the words more loudly. In a lip 
reading class, he will fumble with his 


hearing aid “to hear the teacher's voice.” 
When advised to turn off his hearing aid, 
he pays more attention to the lipreading 
lesson, but on the outside he is apt not to 


He 


furnble with his hearing aid. His tinnitus is 


practice his lipreading. would rather 
a drawback to his concentration and atten 


My 


head noises are in competition with you.” 


tion. He says, “I cannot hear you. 
His tinnitus interferes with his listening, 
both with his ears and his eyes. 

In Méniére’s disease, there is a propor 
tionately greater deterioration of sound dis 
crimination than hearing acuity. It is a 
disease of middle life and older. The loss in 
discriminatory function is hard to regain in 
age 
comes in for lipreading instruction in the 


these groups. Invariably, the patient 
advanced stage of the disease, when de 
terioration of the discriminatory function 
has advanced far. Tinnitus is a most dis 


turbing symptom Mémeére’s disease 


usually. In competition with visual speech 
are not only the head noises but also any 
sound from the environment that may reach 
the patient's supersensitive and distorted 
inner ear. 

Slow cerebration augments the effects of 
a hearing impairment. Hypothyroidism, 
arteriosclerosis, and anemia are conducive 
to slow cerebration, It is most prevalent in 
the advanced age groups. Speech is made 
up of a rapid succession of overlapping 
syllables, and only one-third of the sounds 
are visible. The rapidly changing move 
ments of the speaker's lips must be followed 
by the speechreader, whose brain is required 
to fill in the gaps and give an instantaneous 
interpretation. In slow cerebration, the brain 


cannot comply with these requirements. 
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Summary 


A plan of study for correlating the lip- 
reading ability with specific psychological 
aptitudes has been outlined by Keaster.* 
The purpose of this paper is to stress the 
medical aspects of the intelligibility of visual 
speech. Advancements in otologic diagnosis 
have made it possible to single out the hard 
of hearing persons with special discrimina 
which 


Slow cerebration, 


tory difficulties. 
affects speech intelligibility, may be amelio- 
rated by medical means in some cases. The 


prevalence of hypometabolism has been 
pointed out by Hilger.4’ With the expansion 
of the span of life, our deaf population 
will contain a greater number with slow 


cerebration. In conductive deafness no con- 


Saltzman 


sistently concentrated effort at learning lip- 
reading is made by the patient, usually, as 
he may be more quickly rehabilitated by 
modern surgery or a hearing aid. 


1923 Spruce St. 
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Delineation of the Nasal Air Streams in the Living Dog 


R. FREDERICK BECKER, Ph.D., and J. E. KING, B.S., Durham, N, C. 


Khinologists and others interested in the 
olfactory processes have long pondered upon 
the course which air takes in passing through 
the nose during quiet and forced breathing. 
It became important to us to review work 
in this area, and to investigate the problem 
anew in light of some of our studies on 
olfactory acuity in the dog. 

There has been considerable literature in 
respect to man. We find only one study 7 
directly concerned with the dog, although 
Lucas * has studied air flow in the noses of 
other animals, 

Since we are bringing this problem into 
focus once again, it does not seem amiss to 
recall some of the work of the past. After 
the bulky literature around and prior to 
1900, the question has since been considered 
only sporadically, with the latest study * ap 
pearing in 1952. Since much of the early 
work was not too carefully controlled, we 
are citing only those studies which appear 
to have been conducted under reasonably 
physiologic conditions. Certainly, we have 
not neglected what can be considered by 
all to be the classical studies in this field to 
date. that 
there is no real unanimity of opinion in 
regard to what pathway air generally takes 


so, it should be evident 


as it passes through the nose, 


Various experimental methods have been 
for 


since 


used, and this may, indeed, account 


the diversity of opinion arrived at, 
results must be interpreted in light of ex 
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perimental procedure. Dut, actually, any 
variation in methodology that exists does so 
only as minor alterations within the frame 
work of two basic, over-all approaches to 
the problem. First, there are those studies 
dependent upon sucking smoke or ammonia 
fumes through cadaver heads or through 
nasal models of one sort or another. 
Sometimes this was done under conditions 
simulating physiological intranasal pressures, 
sometimes not. Secondly, there are those 
studies in which the living subject (man or 
animal) breathed atmospheres containing 
suspensions of a powdery substance, such 
as zine stearate, tale, carbon particles, or 
the latter in 


stances the pathway was observed by look 


lycopodium powder?!" In 


ing for powder deposits with a rhinoscope 
or by direct observation. Proetz al 
lowed human subjects to inhale or exhale 
hydrochloric acid fumes through the nose 
after placing litmus-paper strips across the 
meatuses to serve as indicators of the paths 
taken by the air currents. 

What course is air purported to take dur 
ing inspiration and expiration in the opinion 
of these various investigators? Let us con 
sider the studies on man first. 


I, Inspiration in Man 


A. Inferences Drawn from Passing Air 
Through Cadaver Heads or Nasal Models 
The following inferences were drawn from 
studies in which this approach was used: 

1. Main Route Limited to Region of In 
ferior Meatus: Braune and Clasen! advo 
cated this route during quiet inspiration 
largely because it seemed to be the most 
direct pathway for a draft between two 
open windows as it were, i. e., nostrils and 
choanae. In living persons warni air in the 
upper part of the nose should form a ceiling 


below which a flowing cool mass would be 


of the nose. They were concerned actually 
with measuring pressure differences in the 
nose by means of a nasal model, not with 
patterns of air MacDonald,* 
studies on the vascularity of the turbinates, 
concluded that the role of the inferior turbi 


flow. from 


nate must be to increase mucous surface 
area, over which air must pass in quiet 
inspiration to be warmed and moistened. 
Neither of these workers believed that air 
currents played over the olfactory mucosa 
except during sniff activity. 

2. Main Route Limited to Middle Me 
atus: Because of the way ammonia fumes 
colored strategically placed bits of litmus 
paper in the cadaver head, Paulsen's pioneer 
study '! demonstrated a fairly high arching 
pathway from vestibule to choanae, follow 
ing along the bridge of the nose, passing 
through the middle meatus, and then bend 
ing posteriorly in a more gentle slope. None 
of the litmus paper in the inferior meatus, 
sinuses changed 
2-14 


superior meatus, or the 
With this 


general agreement, particularly in his studies 
13 


color. view Proetz! is in 


using Duroc casts of the nose '* and in his 
litmus-paper stuties with live subjects," 
though in the latter he indicated considerable 
color change along the inferior meatus as 
well. 

3. Main Stream Passes Region of Middle 
Not 


in passing smoke through nasal 


and Superior Meatus, but Inferior: 
models and through midsagittal sections of 
cadaver heads placed between glass plates, 
found the same high arching pattern de 
scribed by Paulsen 12 years earlier, but he 
showed that the olfactory area was involved 
during quiet inspiration as well as during 
fact, he 


point to deny that one could separate the 


forced inspiration. In made it a 


nose into a “respiratory portion” and an 


“olfactory portion” upon functional grounds. 


With this last concept Scheff'® was in 
hearty concurrence in light of his work on 
cadaver heads and nasal casts. Proetz 


essentially repeated Iranke’s cadaver study 
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forced to move, principally along the floor 


in 1932, and his illustrations show air cur 
rents in the olfactory region. Meyer ® sub 
scribed to this route, reasoning purely from 
the morphology of the human nose, 

Only Franke and Proetz have mapped 
the eddy currents related to the passage of 
the main stream. During forced inspiration 
a strong eddy current of smoke was seen to 
whirl in a clockwise direction, and to involve 
area below the main 


most of the central 


arched pathway. Sniffing produced intense 


swirling. Toward the end of inspiration, 
described two small, secondary eddy 
currents near the choanae and in the vesti 
bule. 

As entertaining as the above studies may 
be, they still deseribe flow patterns in glass 
chambers, metal boxes, smooth-walled casts, 
and in the nonrespiring cadaver head with 
Only 


intact 


its attendant postmortem alterations 


Paulsen, indeed, used the relatively 


head rather than an isolated midsagittal 
seotion, 

B. Inhalation of Bland Powders by Liv 
ing Subjects —This approach was also em 
ployed in several studies, 

1. Main Route 
Middle Meatus: 


* found powder deposits upon the an 


Limited to Region of 


Goodale and Kay 
ser 
terior aspect of the septum at the site of 
predilection for hemorrhage perforation, 
upon the middle turbinate and walls of the 
middle meatus, and upon the opposing sep 
tal walls. Rarely was particulate mattet 
found in the inferior meatus, and then only 
as very light depositions. It was never found 
as high as the superior meatus except after 


sniffing. Only after prolonged breathing did 


it reach the posterior nares and naso 
pharynx, 
2. Powder Found as High as Superior 


Meatus: Parker! tends 
findings of Vranke and 


to substantiate the 
Scheff in he 
observed powder deposition in the olfactory 
area routinely after quiet inspiration, but 
never in the inferior meatus and rarely on 
Otherwise his find 


ings parallel those of Goodale and Kayser 


the inferior turbinate 


Probably the work of Parker and Kayser 
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represents the most careful studies of this 


kind in the human subject, particularly in 
respect to variations in deposition sites in 
the pathological nose. Goodale finds no dif 
ference in the pattern of powder impinge 
ment in normal and pathological subjects. 
This is, indeed, strange when one considers 
the blocking effects of polypi, aggravated 
cases of turbinal hypertrophy, 


deviated septi, and the like. 


adenoids, 


The very fact that powder particles tend 
to apply to prominent projections and pro 
tuberances rather than to mark a through 
pathway probably makes this a better meth- 
od for identifying sites of obstruction to 
air flow than for marking the normal path 
of flow. Only rarely can it be picked up 
around the choanae and in the nasopharynx. 
Very consistently, however, all the investi- 
gators had difficulty finding powder in the 
inferior meatus and along the floor of the 


nose. 


II. Expiration in Man 


A. Inferences from Nasal Models and 
Cadaver eads.—\t was found that the route 
was essentially the same in inspiration and 
expiration, lranke, and Paulsen 
saw little difference between the two routes 
except for the fact that the expiratory arch 
Proetz and 


Proetz, 


was slightly lower and flatter. 
Franke that the eddy current 


within chamber 


indicated 
the 
the inferior meatus. 


central now involved 


mapped it 


as 
whirling in a counterclockwise direction. 
Kick,*® upon no experimental basis, claimed 
that the air in the sinuses is set in motion 
during l’ranke Paulsen 
could find no experimental proof of this. 

B 
Nose 


acid fumes, demonstrated that by far the 


expiration, and 
Observed Flow Through the Living 
Proetz’s subjects, after exhalation of 


densest color change occurred along the edge 
of the litmus strips that hung down in the 
inferior meatus. Parker!’ observing the 
emergence of exhaled smoke by rhinoscopy, 
found the main stream flowing through the 
inferior meatus and along the floor of the 
Seldom the middle meatus in- 


Nose, Was 
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volved in expiration in the normally patent 
nose, 

On the whole, there is much more agree 
ment about the expiratory route for air 
flow in man than about the inspiratory path 
way. 

III. Inspiratory Patterns in Mammals 


Other than the Dog 
A. Monkey 


iodine vapor drawn through midsagittal sec 


Lucas * demonstrated that 


tions of the monkey head showed the same 
tendency to take an arched pathway through 
the nose as had been described for man. 
But the infolded edge of the alar cartilages 
and the large inferior surface of the middle 
turbinate deflected the air streams through 
the middle meatus and kept them out of the 
olfactory area. In addition, iodine stained 
the area extending from the nares to the 
nasopharynx along the floor of the nose. 

B. Rabbit.—-\n the rabbit there was not 
the tendency for air to arch upward as in 
man or monkey, The grooves of the inferior 
turbinate were deeply stained by iodine 
vapor, and these served to deflect air cur 
rents downward toward the choanae. Con 
siderable staining of the anterior tips of 
the ethmoidal turbinates also occurred. Vig 
ure 8 in the article by Lucas 7 shows staining 
along the anterior walls of the superior 
meatus, but posteriorly the ethmoidal region 
(olfactory area) is spared. Apparently, 
these studies were also done on midsagittal 
sections of rabbit heads, but a similar pat 
tern was obtained in live rabbits required to 
breathe carbon-laden air in a box. 

(. Cat 
laden air, showed even a greater tendency 


Live cats, breathing carbon 
to deflect air toward the floor of the nose, 
probably because of the disposition of the 
vane-like laminae of ethmoidal and inferior 
turbinates. Practically no carbon reached 
the olfactory area. 

D. Other Rodents 
Was true in rats and guinea pigs, where 


Quite the opposite 


large deposits of carbon were found in the 

posteriosuperior aspect of the nose. 
Obviously, variation in the pattern of air 

flow in mammals depends upon the config 
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Fig. 1—Normal 


omy. Midsagittal section 
of dog head, septum re 


anat 


the turbinates peculiar to the 
the 


appears to 


uration of 


But in all instances, inferior 
meatus and the 


have been utilized to a greater extent than 


species. 
floor of Nose 
in man. 


IV. Inspiratory and Expiratory Patterns 
in the Dog 

Figure 1 is a representative sketch of the 
dog’s nose. Three turbinal bones are named 
for the facial bones of which they form a 
part, «. g., the nasoturbinate, the maxillo 
turbinate, and the ethmoturbinate. In some 
ways, the anatomical structure is comparable 
to that of that the 
ethmo- and maxilloturbinates are more elon 


the cat nose except 
gated and not so wide as in the cat. In 
addition, extending from the tip of the 
maxilloturbinate, and virtually plugging the 
vestibule, is the swell body. The nasoturbi 
nate forms an elongated shelf with a curled 
medial edge ; the ethmoturbinate consists of 
three or more elongated triangular folds 
with their apices directed anteriorly; the 
maxilloturbinate lies just anterior to and 
is directly continuous with the ethmoturbi 
nate, and consists of a number of compli 
cated, small leaflets generally oriented and 
overlapping in an oblique plane. One promi 
nent oblique groove cuts off, approximately, 
the posterior third of the maxilloturbinate 
from its anterior two-thirds. This has been 
called the oblique sulcus. 
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“ETHMOTURBINATE 


MAXILLOTURBINATE 
NASOTURBINATE 
SWELL BODY! 


| 


i 


optique 


The inferior meatus, below the swell body 


and the maxilloturbinate, is restricted an 
teriorly but widens posteriorly beyond the 


meatus is wider anteriorly above the swell 


limits of the oblique sulcus middle 
body than it is posteriorly between the naso 
and maxilloturbinates. The superior meatus 
the restricted and 


above nasoturbinate 1s 


shallow. The olfactory fibers in the dog 
distribute throughout the mucosa covering 
the ethmoturbinate and the septum directly 
Opposite, anteriorly as far as the region of 
the oblique suleus. All of this area appears 
brown in contrast to the pink of the “re 
spiratory portion” of the nose (if we may 
speak in histological terms for the moment 
without arousing the shades of Tranke and 
Scheff ). 
brownish, nor is the septum anterior to the 


None of the nasomaxillomucosa ts 


level of the oblique suleus, 

With the anatomy in mind, we can now 
consider Dawes’ recent observations * on the 
course of smoke drawn through a mid 


sagittal section of the dog head lying be 


tween sheets of transparent plastic 
(Plexiglas ). 
During inspiration under physiologic 


pressures, smoke traversed the superior and 
middle meatuses posteriorly as far as the 
oblique sulcus. Here the air current changed 


direction abruptly and took an oblique 


course along the suleus and downward into 
The regions 


the nasopharynx. ethmoidal 
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were completely spared, as was the inferior 
meatus anterior to the oblique sulcus. With 
higher pressures there was a slight bowing 
of the main stream beyond the region of the 
oblique suleus and over the anterior aspects 


of the ethmoturbinate. But the posterosu 


perior parts of the ethmoidal area remained 


clear of smoke. 

During expiration air emerging from the 
nasopharynx this 
However, the illustrations indicate 


followed same 
course, 
that the anterior part of the inferior meatus 
was involved at least in part, and that eddy 
currents played over the entire ethmoturbi 
nate. In a sense, the whole nose was blan 
keted with smoke. 

Much the same pattern of complete fill 
ing of the nasal chamber occurred) when 
sniffing movements were simulated 

The picture Dawes presents for the dog is 
obviously quite different from the observa 
tions of Lucas in the cat despite certain 
Per 


haps the differences are due more to meth 


similarities turbinal morphology. 


than to In these two 


studies we contrast the living with the dead ; 


species. 


one wey 


the whole head with a thin, isolated section 
of the head; 


cigaret te 


particulate dust with billowy 


smoke, and normal respiratory 
In the 


verse as these, one wonders how much cre 


pressures with simulated pressures, 
face of experimental environments as 


dence to place in the postulation by Dawes 
that “dog, cat, and rabbit noses are like that 
of the Alaskan seal, but not the giratfe.”’ 
We 
vestigate this problem for the experimental 
the 


It was desirable to make use of 


felt, therefore, that we should rein 


animal in which we were interested, 
living dog. 
its own lungs as the pumping mechanism 
for respiration, and to employ a relatively 
volatile marking medium. In addition, some 
arrangements needed to be made to differ 
entiate between inspiratory and expiratory 


flow in the normal animal, 


Experimental Method 


To check on the differences that one might see 
the the 


drew containing 


dog, we first 


per 


nonliving 
10 me 


in living and 


an aerosol milliliter 
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of fluorescein sodium through four intact, decapi- 
tated heads. The noses projected into a window 
of a large box which contained the vaporizer, and 
suction was applied to the nasopharynx. Pressure 
was maintained within physiologic limits by means 
of manometers on the suction line. Quiet inspira 
tion, so simulated, was continued for intervals of 
three to five minutes. The head was then sectioned 
parasagittally on a band-saw, and the intact septum 
covering the spared side was carefully dissected 
We were able to 
photograph under ultraviolet light the deposition 


away then to observe and 


of fluorescein within the nose 

For photography, the heads were positioned on 
a stand 12 in 
placed 8 in. apart 


below two 30-watt ultraviolet tubes 
The exposures were made in a 
room completely dark except for the ultraviolet 
light Kodak Tri-X Film. A Wratten 
K-2 filter was necessary to block visible light in 
the 


10 seconds at 


sources on 


the violet range of spectrum. The optimum 


To delineate pathways in the living animal we 


exposure was 
tracheal cannula with two one-way 
that 
through the nose and exhaled 


constructed a 
that 
be taken in only 


valves could be reversed so air could 


through the cannula, or inspired via the cannula 


and exhaled only through the nose 
The inspiratory pattern was studied in 16 dogs 
(1) 


tracheotomy or lightly 


in animals either completely awake after 


anesthetized with a good 
return of intercostal breathing and (2) in heavily 
anesthetized animals with quiet, chiefly abdominal 
The 


were placed through a rubber diaphragm in a 


respiration heads of anesthetized animals 


glass-walled chamber into which fluorescein aerosol 


was sprayed for six minutes in amounts of 
cc. The awake animal was allowed to move about 
freely in a large wooden box into which three 
sprays of aerosol played 

In five dogs the valves were reversed so that 
the 


These dogs were allowed to waken after tracheot 


expiration only could occur through nose 


omy and were placed on a frame over a large 


box so that the tracheal cannula hung down into 


the box. Fluorescein) was for longer 


periods (15-20 minutes), since so much of it was 


sprayed 


taken up by the moist surfaces of the respiratory 


tree prior to exhalation. 
Two more dogs, completely alert after tracheot 
the 


omy, were sprayed in the large box. One of 


directed screened 


They 
were enticed to sniff at a dead mouse, dog pellets, 


three sprays was against a 


window to which the dogs could be called 


or a gauze pad moistened with clove oil 


Results 


Cadaver 2 demonstrates 


by density of stippling the deposition of 
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Fig. 2.—Fluorescein deposition after 
simulated inspiration in cadaver heads 


of dogs. 


hog. 3.—Fluorescein deposition 


inspiration in living, heavily anesthe 


tized dogs 


head after 


side of the 


fluorescein on one 
removal of the septum. A 


tion of color was seen under ultraviolet light 


faint concentra 


along the walls of the superior meatus and 
over the surface of the nasoturbinate, with 
a heavy spot of color appearing posteriorly 
at a protuberance of the frontal bone. trom 
this latter dense area it appeared that the 
aerosol had been deflected in fainter eddies 
across) the two upper ethmoturbinals. 
Heavier concentrations of the yellow color 
appeared along the entire maxilloturbinate 
and behind the oblique suleus. But the 
heaviest depositions of all were over the 
swell body, anteriorly in superior and middle 


meatuses as far as the oblique sulcus, in 


the sulcus itself, and throughout the inferior 
meatus and nasopharynx. Very little of the 


olfactory region failed to fluoresce. Hence, 
in the intact cadaver head under a negative 


pressure of 2 mm. Hg practically the whole 
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filled with fluorescein 
vapor in less than three minutes 
Inspiration in Heavily Anesthetized Ani 


All three meatuses showed 


nasal chamber was 


mals (fig. 3) 
evidence of the yellow aerosol, though there 


was only faint fluorescence in the superior 


meatus and over the nasoturbinate. In the 
upper and middle parts of the nasal chamber 
the coloration ceased at the region of the 


The itself 


brightly, and heavy depositions again coy 


oblique suleus. sulcus glowed 


ered the entire inferior meatus and naso 


pharynx. But the olfactory mucosa was 


completely nonfluorescent. luorescein was 
observed anteriorly along the septum but 
The cut-off 


oblique line directly 


not posteriorly, was along an 


opposite the oblique 
suleus. 

Inspiration in the Completely 
in the Lightly Anesthetized Animals (ig. 


somewhat 


Awake or 


1) The picture here wa com 
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Fig. 4 
inspiration in lightly anesthetized or 


Fluorescein deposition after 


in completely awake dogs 


parable to the previous one, except that 
much heavier concentrations were evident in 
the middle and inferior meatuses, the naso 


pharynx, and along the oblique sulcus. Gen 


erally, the anterior tips of the lower leaflets 


of the ethmoturbinate fluoresced. In two 


dogs a streak of color traversed the entire 


big. 6.—Fluorescein depo 
sition during 
in completely 
Tracheal cannula set for in 


sniff activity 


awake dogs 


spiration only 


hig. 5.—Fluorescein deposition after 


expiration in lightly anesthetized dogs 


length of the superior meatus but there was 
no spread into the olfactory region from 
here. 

Laxpiration the Awake Animal (Fig. 
5).--When the aerosol was inspired via the 
trachea and exhaled through the nose, the 


heaviest depositions were limited to the in 
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ferior meatuses and the leatlets of the max 
illoturbinate anterior to the oblique sulcus. 
Air traversed the middle meatus as well, but 
fluorescence here was faint. No coloration 
at all appeared in the ethmoidal region (even 
after 20 minutes), along the nasoturbinate, 
or in the superior meatus. 

Sniff Pattern in the Awake Dog (Fig. 6) 

The pattern seen more nearly approached 
our findings in the cadaver head, where the 
entire nasal chamber was completely filled. 
The 


middle and inferior meatuses, oblique sulcus, 


heaviest concentrations were the 
the nasopharynx, but the entire ethmotur 
binate, parts of the nasoturbinate, and the 


entire superior meatus fluoresced noticeably. 


Comment 


We were never able to confirm Dawes’ 


findings upon simulated inspiration in’ the 


cadaver heads when a negative pressure of 
2mm. Hg was employed. This would cor 
25 mm. H,0O. 


cadaver heads, the 


respond to his pressure of 
Instead, in our. intact 
nasal chambers showed almost complete fill 
ing with vapor. Our inspiratory pattern in 
the awake dog more nearly approached his 
findings except that we found the inferior 
meatus involved to a greater extent than 
he has shown. The lighter the breathing in 
the living animal, the less widespread and 
less dense was the fluorescent pattern. [n 
a sense, this 1s in line with Dawes’ observa 
tions when he used © slight 
(-2 mm. 


We were unable to observe the same pat 


pressures 


tern in expiration that we did in inspiration 
And 


we found no involvement of the olfactory 


as sO many investigators have held. 


area in expiration as Dawes has shown. If 
anything, an inspiratory sniff in our living 
dogs nearly approximated the expiratory 
pattern depicted by Dawes in his cadaver 
heads. 
While we 


rescence in the olfactory region either during 


saw no actual evidence of fluo 


normal inspiration or expiration, it may be 
that our present techniques do not allow 
us ready visualization of minute amounts 
of fluorescein that may actually be adherent 


Bee ker King 


LIVING DOG 


to the ethmoturbinate. Some sort of 


quan- 
tification may be needed to settle this point, 
and a photofluorometric analysis of tissue 
samples from various parts of the nose after 


spraying has been proposed 


Conclusions 


Comparable studies carried out) on 


canine cadaver heads under simulated in 
spiratory pressures and on the living dog 
vielded inspiratory air flow patterns that 
were in no way similar, 

2. Distinetly different routes of air tlow 
were found during inspiration and during 
expiration in the living dog. In either case, 
however, there appeared to be littl or no 
movement of air currents over the olfactory 
region if, by our method, lack of fluores 
cence in that 
lack of flow. 

3. Stil, when the living dog breathed the 


region can be construed as 


same atmosphere and was allowed to sniff, 
considerable air appeared to be drawn over 
these condi 


mark 


the olfactory mucosa. Under 


tions the ethmoturbinates tluoresced 
edly, 

4. It may be true because of the special 
anatomy of the dog’s nose that the inferior 
meatus and the floor of the nose ts more 
frequently involved in tidal ebb and tlow of 
air currents than is the case in man 
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Carotid Artery Surgery in the Treatment of ‘Tumors 


of the Neck 


JOHN J. CONLEY, M.D., New York 


The application of the principles of vas 
cular surgery to the carotid arteries has 
made considerable progress in the past five 
years. This progress consists of an under 
standing of the indications and use of carotid 
artery surgery, and the development of tech 
niques to implement these needs. The indi- 
cations for vasculer surgery in the neck are 
rare, yet the urgency with which the tech 
mque may be required may involve the 
patient’s life. This gravity is not only asso 
ciated with the successful extirpation of a 
but 


circulation to the brain in the ligation or 


tumor also with the interference of 


excision of the common or internal carotid 
arteries. The problem of carotid artery sur 
gery, therefore, embraces the situations re 
quiring ligation or excision of the common 
and internal carotid arteries and the effect 
on the brain. It is also concerned with the 
identification of those situations requiring 
vascular anastomosis and the circumstances 
under which one might expect this to be 
successful. 


Indications 


It is significant that not all persons need 
two functioning common and internal carotid 
Martin,’ Watson,? and 
McComb * (oncologists ) have reported mor 


arteries to survive. 


talities in the neighborhood of 500 follow 


ing ligation of the common. or internal 


carotid arteries. Dandy,4 Sweet and Sar 
noff © (neurosurgeons) have reported mor 
talities in the neighborhood of 10¢. 


are many apparent reasons for this differ 
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ence in mortality. The oncologist is often 
confronted with cancer invading the carotid 
arteries or severe hemorrhage from the 
carotid arteries in an older age group, and 
is compelled to carry out urgent, definitive 
treatment, often with the patient in shock 
or poor general condition, to control the 


The 


out his technique clectively ina 


local situation. neurosurgeon carries 
younger 
group of patients, usually to control an aneu 
Reappraisal 


Moore 


taker ® (oncologists) maintaining improved 


rysmal condition in the brain 


of carotid artery ligation by aml 
circulatory physiology and blood pressure 


levels has caused their mortality to drop 


to 11. 
There will always be a group ot patients, 


however, on whom = some lype of carotid 
artery surgery will be lifesaving, and it is 
imperative that this group be identified and 
handled as a special problem. Intra-arterial 
pressure readings before and after ocelusion 
are of value in answering this question. If 
the distal 


internal carotid artery falls by 606-70% 


the pressure in segment of the 
of its original reading after ligation, the 
patient is likely to develop a serious compli 
cation. If the pressure falls by only 200 of 
its original reading, ligation is likely to prove 
safe. These estimates are, of course, only 
relative and do not guarantee absolute safety, 
When it is possible, without danger to the 


patient, the normal circulatory status to the 


brain should be restored by resuturing or 
grafting 

Clinical indications for carotid artery sur 
gery are the following: 
arteries 


1. Cancer invading the carotid 


that have 


arteries 


2 Large carotid body tumors conn 


pletely enmeshed the carotid 


4.37 


As 

: 

thg 

: 

: 
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the internal carotid 


arteries (postirradiation and radical surgery) 


3. Rupture of common oF 


4. Threatened rupture of the common or internal 
carotid arteries (postirradiation and radical sur 
xery) 

5. Trauma, arteriovenous aneurysm, and con 
genital abnormalities (will not be discussed in this 
paper) 

Anticipation and awareness of the various 
indications for carotid artery surgery estab 
lish an orderly pattern for the management 
of these problems. Invasion of the carotid 
arteries by metastatic cancer in the neck 
almost always occurs in the region of the 
carotid bulb. If there is massive metastasis 
in the neck that is fixed to the carotid ar 
teries and regional deep structures, a pre 
operative plan with preparation for vascular 
surgery must be outlined. In extensive cases 
this usually means the substitution of a free 
vascular graft. Mass and fixity, therefore, 
are preoperative warning signs. Occasion 
ally, a small metastatic deposit) the 
carotid bulb will unsuspectedly have invaded 
the artery. This is locally reseeted, and the 
artery is repaired by direct approximation. 

Small 
stances, be 


the 
inadvertent tear should occur or 


carotid tumors can, in most) in 


interference to 
If 
if a small 


excised without 
main carotid vascular channel. an 
section of the artery 1s reseeted, direct im 
mediate repair of the vessel should be cat 
ried out. If the carotid bocly tumor ts large 
and has been previously operated upon, and 
has involved the major circumference of the 
common and internal and external carotid 
arteries, it is usually impossible to complete 
ly remove it without resection of the vessel 
at this site. If this should occur, substitution 
with a free vascular graft is ideal, 
Threatened rupture and actual rupture of 
the common or internal carotid arteries is 
almost always associated with intensive irra 
diation and radical surgery of the neck. The 
carotid arteries may become exposed follow 
ing radical surgery to the neck because of 


the failure of these neck flaps to heal. If 


the patient had been previously treated with 


large doses of irradiation unsuccessfully, 
one must anticipate not only delayed healing 


of the wound but actual slough of the flaps 
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and deeper structures in certain instances. 
The seriousness of this picture is com 
pounded if an oral fistula develops or exists 
in the wound. Anticipation of these events 
may be lifesaving. 

Preoperative planning should be directed 
to the prevention of a carotid artery com 
plication. This is accomplished by the mo 
of neck 


flaps that will protect and nourish the carotid 


bilization and utilization or chest 
arteries. It is always desirable to create the 
superior flap on the neck large enough so 
that its inferior border descends below the 
thyroid cartilage, thus affording ample cov 
ering for the carotid bulb area. The vertical 
incision on the neck should be posterior to 
the common carotid artery and not directly 
it. 
large section of skin on the neck, this ts 


over When it is necessary to sacrifice a 
replaced by the immediate rotation of a 
superior-anterior chest flap. 

lf the carotid arteries become exposed 
postoperatively, nourishing tissue — flaps 
should be transposed immediately to cover 
these arteries and isolate an oral fistula, if 
one exists. If a small rupture of one of the 
vessels occurs before this has been accom 
plished, the situation may be retrieved by 
a primary repair of the artery and transpo 
sition of a healthy tissue flap over the repair 
If extensive sloughing of the artery has 
occurred with exsanguinating hemorrhage 
in the presence of a necrotic and infected 
tissue bed, and if the patient’s intracarotid 
artery pressures indicate the need for anas 
tomosis, the ipsilateral anastomosis of the 
the arteries 


be 


with 


internal with external carotid 


There would 
of 
a free vascular graft 


If the 


external carotid artery had been resected in 


be considered. 
little 


the implantation of 


should 


very chance success 


into such an unhealthy tissue bed. 


the previous excisional operation, ipsilateral 
anastomosis becomes impossible and the at 
tendant risks of carotid artery ligation with 
out anastomosis must be accepted. Excision 
of the superior cervical ganglion and careful 
attention to the maintenance of normal blood 
pressure by adequate blood replacement are 
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important in this stage of the management. 
If the patient survives this ordeal, secondary 
wound reconstruction is usually indicated. 

Indications for Ligation.—Ligation of the 
common and internal carotid arteries should 
be reserved for the cases where resuturing 
and grafting are impossible. These cases 
are associated with massive rupture or in- 
vasion by cancer in the presence of necrotic, 
infected tissue bed, oral fistula, and lack of 
skin for replacement. I' 1s the course one 
is forced to take when the alternatives of 
vascular reconstructiua or substitution are 
unattainable. 

Indications for Resuturing.—All 


in this technique are directed toward main 


efforts 


taining the effectiveness of the carotid ar 
teries. Resuturing should be used as the 
method of choice in every instance when this 


type of repair can be carried out. The direct 


approximation of the walls of the arteries 
is the simplest technique affording the great 
est security for maintaining the carotid vas 
cular channel. This techoique is deally 
suited for the repair of partial, longitudinal 
excisions, small (5-10 mm.) blowouts or 
potential ruptures, or inadvertent tears that 
occur in the vessel during removal of tumors 
of the neck that have minimally affected the 
carotid arteries, 

Indications for Free Vascular Grafting 
All efforts in this technique are directed 
toward reestablishing the resected carotid 
artery channels by substituting a free vas 
cular graft in the form of an autogenous 
vein or homologous dry-frozen artery, It is 
applied in the treatment of tumors of the 
neck that have involved the carotid arteries 
and where a partial resection of the artery 
would be inadequate, and where ligation 
alone might prove fatal. 

Indications for Ipsilateral Anastomosis 
Ipsilateral anastomosis of the internal ca 
rotid artery to the external carotid artery 
is reserved for circumstances where direct 
resuturing or free vascular grafting are im 
possible or unwarranted due to the condition 
of the local wound and yet where intra- 
arterial pressure changes indicate that a 


Conley 


failure to anastomose might be fatal. The 
conditions mitigating against the use of a 
free vascular graft are factors in the local 
recipient bed that would fail to nourish and 
support a graft. Although there is an in 
evitable drop ‘1 intra-arterial pressure in 
this technique, it has the advantage of free 
blood movement through an anastomotic 
channel which does not obtain in’ simple 
ligation of these vessels. 

Indications for Pedicle Flap Transfer 
One of the serious complicating factors that 
may present in carotid artery surgery con 
cerns the condition of the tissue flaps in the 
neck. These flaps are absolutely essential 
to cover and nourish the repaired artery. 
In some circumstances they are used to 
protect the artery from infection and con 
tamination by saliva. Free skin grafting 
cannot be used over free vascular grafts, 
and is rarely warranted as the covering for 
repaired vessels. There is no. satisfactory 
substitute for a healthy, nourishing tissue 
Hap available in the local wound or procured 


from the neck or chest to cover this area. 


Technique and Experiences 
The technique consists of the basic prin 
ciples used in vascular surgery. 
in the 


Bleeding 
with 
gentle compression, All clamps in use today 


carotid arteries is controlled 
(Potts, Southwick, and spring types) are 
traumatizing to the intima of the carotid 
arteries and should be avoided. Gentle com 
pression with fascia lata or tape is preferred. 
Longitudina! wounds resulting from de 
bridement of small perforations, local exci 
sions of cancer the amd 
inadvertent tears are repaired with continu 
00000 


surgical arterial (silk) sutures, The stitch 


artery wall, 


ous or individual nonabsorbable 
penetrates all layers of the vessel wall, but 
care is taken to prevent inversion of the ad 
ventitia. In free vessel grafting to a larger 
defect, two continuous 00000 nonabsorbable 
surgical arterial sutures are used at each 
end of the graft. The free graft and suture 
line are bathed in heparin solution during 
the technique. Individual additional sutures 
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Internal 
carotid artery 


-Vertebral artery 


Circle of Wallis 


hig. | 
may be required to close small leaks. A 
cuff of oxidized cellulose (4 xycel ) about 
for five minutes usually 


the suture line 


Metastatic 
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controls all bleeding. The patient is not 
heparinized postoperatively. 

The carotid arteries have been repaired 
or grafted upon 31 occasions in my experi- 
ence in the past 10 years. Many experiences 
encountered in regard to carotid artery sur 
during this interval are 


gery worthy of 


emphasis. There were 17) free vascular 


grafts. All 


sionally the saphenous but principally the 


were autogenous veins; occa 


superficial femoral vein was used. Ten 


patients survived the operation, two died 
within six months of heart disease and gen 
died 


the grafting operation, 


eralized cancer, five within two 


weeks of 
these figures one might conclude that. free 
vessel grafting was an extremely hazardous 
operation. This is not the case if the eri 
teria for vessel grafting are followed. Many 
of the above problems proved to be beyond 
The 


serious complicating factors they presented 


salvage by any known techniques. 


were poor recipient tissue bed due to inten 


sive irradiation, secondary infection, oral 


fistula, and unhealthy and inadequate tissue 


Nap covering. ree vessel grafting under 


squamous-cell cancer invading carotid artery; 


if 
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Fig. 4A.—Resection of previous radical operative area of neck tor 


cancer, necessitating resection of carotid artery. Wound shows 


carotid artery. 


Conley 


vein 


Fig. 3.—Partial repair 
of ulcerating pharyngos 
tomy in which carotid 
artery rupture was 
treated with primary re- 
pair of artery and then 
covered by rotated local 
tissue flap 


recurrent tungating 
gratt anastomosis to 


Large chest flap raised to resurface neck and cover anastomosis 


a 

— 

— = 
a 


Patient 


Ipsilateral anastomosis of internal 


carotid artery 


Fig. 5 
external 
these circumstances will always be preear 
jous and in most instances doomed to. fail 
ure. Thrombosis or dehiscence of the graft 
was almost inevitable. This information has 


proved most helpful in the selection of sub 


sequent cases for carotid artery surgery and 


in the development of improved methods of 


management by anticipatory and preopera 
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Course uneventful 


tive planning for vessel grafting and by 
tissue flap transplantation. Inert vessel sub 
stitution (polyvinyl formalinized [I valon| 
sponge, nylon) may prove helpful under 
these adverse circumstances, but the small 
diameter of the internal carotid artery may 
preclude this hope. Carotid artery surgery 
has its best opportunity for success when 
the graft is implanted in a nourishing tissue 
bed and covered with a healthy tissue flap 
Although deviations from these criteria may 
be successful, one must accept the risk of 
an over-all increase in failures. It is also 
essential to emphasize the seriousness of the 
prognosis in persons whose cancers are so 
that 


carotid artery surgery, 


extensive their management includes 

Six ipsilateral anastomoses were carried 
out on the internal and external carotid ar 
teries.” All these patients survived the oper 
ation, but four have subsequently died of 
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cancer. One has survived five years and 
another three years. It would appear that 
this technique is tolerated well by the pa 
tient. The tissue bed was often devitalized 
and contaminated by saliva from an oral 
fistula. Two of these ipsilateral arterial 
anastomoses were covered with a free skin 
graft dressing without incident 

In one instance the proximal segment of 
the internal carotid artery just above the 
carotid bulb was anastomosed to the distal 
segment of the vertebral artery at the base 
of the skull. This patient was well and out 
of bed until the 10th postoperative day, when 
he went into coma and died within a period 
of one hour. Postmortem examination 
showed a thrombus about the suture line of 
the internal carotid artery and vertebral ar 
tery and an occluding embolus in the basilar 
artery. 

Another interesting circumstance occurred 
in a radical neck dissection with infraclavie 
ular disease. The thyrocervieal trunk and 


6A.—Inflammatory changes in 14-day-old subclavian artery were resected, this 


free autogenous vein graft in an infected area; 
“150, vascular deficieney was bridged by rotating 


Fig. 6B.—High-pewer view of portion of Figure 6A 


ee 

4 
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the proximal portion of the vertebral artery 
and ana.tomosing it to the distal portion of 
the subelavian artery. There were no com- 
plications. 

Primary repair of the carotid arteries has 
proved to be a very helpful adjunct in 
carotid artery surgery. It was carried out 
seven times, and six patients survived the 


operation. A postmortem examination of 


the one fatality, who died on the first post 


operative day, revealed a completely occlud 
ing thrombus at the area of the primary 
repair, No heparin was used during the vas 
cular surgery or postoperatively. Atherom 
atous degeneration was prominent about 
the suture line with areas of calcific infiltra 
tion. The suturing of a healthy artery in a 
healthy tissue bed should present minimal 
complications. The value of this technique 
is borne out by two persons who had ne 
crotic ulcerations with perforations of the 
carotid artery excised in the presence of an 


Fig. 7.—Normal carotid arteriogram oral fistula and inadequate tissue flap cover 


Fig. 8—Angiogram showing compression of carotid arteries by tumor. 
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Fig. 9—Angiogram shows some narrowing at 


site of anastomosis 


ing. In both instances the arterial wounds 
were directly approximated and then covered 
with a healthy rotating tissue flap which 
nourished the vessel and protected the repai 
from the contamination of the oral fistula 
Recovery was without incident, 
Contributory factors leading to the devel 
opment of carotid artery uleeration must be 
considered in the management of this prob 
lem. In the vast majority of instances the 
initial endarteritis begins in a small area of 
the that 


subjected to irradiation, radical surgery, im 


the adventitia of vessel has been 


fection and/or inadequate tissue covering 
This localized endarteritis extends to form 
a superficial uleer, with weakening and 
finally bulging of the vessel wall. The aver 
age size is 3-4 mm. This takes two to four 


weeks, is progressive, and usually ends in 


perforation if the area has been heavily 


irradiated and contains a salivary fistula. 
When these conditions exist the artery must 
be inspected for endarteritis and ulceration 


In the early phase, a healthy nourishing 
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Fig. 10A extensive postirradiation slough fol 
lowing radical 
the larynx and lateral 

therapy had failed. There 
arotid arteries were ligated 
in this type of case is not 


cancer ot 
where radiation 
was a fistula. The 
vessel grafting 


excisional surgery for 


neck 
warranted 


tissue flap and climination of saliva will 


prevent rupture. In the later stages precau 
tions must be taken for clective repair of the 
vessel, grafting, or ligation. ‘To await an 
exsanguinating hemorrhage from the carotid 
artery before intervention is to court dis 
aster. 

A series of disadvantages may occur in 
itself. In this older group 


one must be prepared lo cope with atherom 


the vessel wall 


atous degenerative change s, cal ific plaques, 


and softening of the arterial wall. 


These phenomena occur most frequently 


about the carotid bulb. In persons who have 


hig. 1OB—Wound 
tion of chest flap into necl 


repaired 
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had intensive irradiation and/or radical sur 


gery the walls of the carotid artery may be 


unusually thin and soft, placing a great 
handicap upon the suturing technique. Oc 
casionally the intima will separate or peel 
away from the media of the vessel wall and 
not only encumber the technique but en 
danger the flow of blood by rolling up in 
the lumen of the vessel. When it is possible, 
these degenerative conditions in the vessel 
This 


naturally improves the quality of the suture 


wall should be trimmed or excised. 
line and enhances the repair. The diameter 
of the lumen of the carotid artery may be 
compromised to approximately 6007 of its 


original size without peril. 


Summary 


The application of the principles of vas 
the 
proved helpful in the treatment of tumors 


cular surgery to carotid arteries has 
in the neck. The improvements in the man 
agement of these cases are both direct and 
indirect, 

(a) Metastatic cancer invading the carotid 
arteries, (b) large, enmeshing carotid body 
tumors, (¢) impending carotid artery hem 
orrhage, and (d) actual carotid artery hem 
orrhage present circumstances demanding 
some type of carotid artery surgery 

The 


direct arterial repair, free vascular grafts, 


indications and relative worth of 
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ipsilateral anastomosis of the internal and 
external carotid arteries, and tissue flap 
transplantation are discussed. 

The experiences and techniques in 31 
carotid and 1 vertebral-subelavian artery are 
related. 

Criteria for successful carotid artery re 
pair and grafting are outlined. 
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and Larynx 


Two ( ‘ases 


Despite the common occurrence of polyps 
of the hypopharynx and larynx, the litera 
ture is not replete with references to the 
problems associated with these lesions. The 
following two cases are presented because 
of the unusual symptomatology of one and 
the unusual therapeutic requirements of the 


second case, 


Report of Cases 


Case 1.—A 43-year-old white man was admitted 
to the New York Eye and 
Nov. 29, 1954, with a history of the 


pearance of a “fleshy 


Ear Infirmary on 
sudden ap 


mass” in his mouth five 


days prior to admission. The patient had noted 
no dysphagia or dyspnea 
Past medical history and review of systems 


were noncontributory, 
Positive physical findings were limited to mirror 


examination of the larynx. A large pedunculated 


mass was noted in the left pyriform fossa, the 


pedicle arising from the inferior portion of the 


left posterior pillar. 

Laboratory examinations were within’ normal 
Chest 
larynx were normal 


On Nov. 30, 1954, surgery was performed using 


range x-rays and tomograms of — the 


general endotracheal anesthesia. em 
pedunculated polypoid mass was noted to arise 
from the inferior half of the left posterior pillar 
The polyp was removed by sharp dissection, in 
pillar. Patho 


papilloma 


cluding the pedicle and adjacent 


logical diagnosis was “fibro-epithelial 


showing evidence of old trauma.” 
Postoperatively, the patient was placed on anti 
There was no evi 


biotics. Healing was prompt 


dence of recurrence at the last examination one 


year following treatment 


Comment.—The brief period of symptoms 
and the possibility of glottic incarceration 


and laryngeal obstruction by this lesion were 
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of special interest. lor obvious reasons 


treatment was instituted without delay. 
Case 2.—A 45-year-old white salesman was ad 


mitted to the New York Eye and Ear Infirmary 


on July 14, 1954, with a five-year history of 
hoarseness. Four years prior to this admission 
an attempt at laryngoscopy had been abandoned 


without definitive treatment. For the last. vear 


the patient had noted dyspnea and difficulty in 
lifting 

Past medical history was nonecontributory. Re 
veiw of systems revealed «a 25-year history of 


smoking three to four packages of cigarettes 
daily, 

Positive physical findings were limited to mirror 
larynx 


examination of the This revealed polyps 


on the anterior one-third of each vocal cord, with 
a reddish, polypoid-appearing mass projecting be 
tween the vocal cords at the anterior commissure 

Routine laboratory 


X-rays of 


findings were within normal 


limits the chest and neck were nega 


tive 


On July 15, 1954, laryngoscopy was carried out 


using local anesthesia. The mass projecting at the 
anterior commissure was noted to originate from 
the right ventricle, ‘There were large polyps 
present on the anterior one-third of each voeal 
cord, The mass arising from the ventricle was 
found to be firmly attached and of a firm con 
sistency, It was impossible to remove by biting 
forceps. Biopsy specimens of the mucosa cover 
ing the lesion were obtained. The latter were 
found to consist of sear tissue with nomspecity 


changes 
1954, 


carried out 


inflammatory 
On July 29, 


larynygofissure 


following tracheotomy 


Was under general 


anesthesia. A 22 cm. firm mass was found to be 


attached by a broad base to the anterior portion 


of the right ventricle. The lesion with surround 
ing free margin was excised after subperichondral 
dissection 


The postoperative course was smooth, the surgi 


cal wound and tracheotomy being healed within 
two weeks. Pathological diagnosis was “large 
polyp of right ventricle with dense underlying 


This lesion shows excessive growth of 
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probably the result of irritation and inflam- 
true 


tissue, 
since it 18 not a tumor 


this 


mation, 

Subsequent to procedure laryngoscopies 
with strippings of vocal cords were carried out as 
Sept. 23, 1954, left vocal cord; Nov. 9, 


right cord: Jan. 13, 1955, right vocal 


follows 
1954, 
cord 


vocal 


April 1, 1956, 


isymptomat 


The patient a last seen on 


at which time he stated that he was ; 
His had 


normal xamination 
Comment,—-The rationale of treatment in 


quality and 


voice 


lo ¢ 


this case appears to have been confirmed by 


the result. When it was ascertained that the 
ventricular polyp’s removal was not feasible 
by direct laryngoscopy, laryngotissure was 


elected, The vocal cord polyps were appar 


ently the result of chronic irritation from 
the adjacent polyp arising from the ventri- 
cles. While the use of laryngofissure for 
treatment of polypoid lesions is unusual, 
such a procedure was of unquestioned value 


in this case. 


Summary 


Two unusual cases of polyps of the 
hypopharynx and larynx are presented. The 
hypopharyngeal polyp presented an unusual 
symptom complex and clinical appearance. 
The case of a ventricular polyp which neces- 
sitated a laryngofissure is presented, 

103 EF. 78th St 


Wiis 


A Follow-Up Study 


The etiology of nasal polyps is still in 
dispute notwithstanding that they are now 
generally considered to have an allergic back 
ground, Despite pronounced allergic nasal 
trouble, however, most people do not de 
velop nasal polyps even after a course of 
many years. In addition, when nasal polyps 
do develop, they always spring from certain 
regions of the mucous membrane in_ the 
nose and sinuses, while other regions re 
The reason for such selec 


The 


main unaffected, 
tivity unknown. incidence varies 
geographically also. 

Therapeutic measures have been and are 
still extremely varied. Conservative treat 
ment consisting of restricted diet and gen 
eral desensitizing measures is one extreme; 
operative procedures ranging from isolated 
snaring of more or less easily accessible 
polyps in the nose to radical surgery on all 
nasal sinuses are the other. 

Naturally difficulties are encountered in 
attempting objective comparison of the effect 
of different methods of treatment. Stand 
ardized registration of the degree of severity 
hefore therapy is difficult. [extensive series 
of uniform comparative material are hard to 
The pra 


obtain for other reasons as well. 


tients in question sometimes — present 


extremely severe symptoms demanding 
relatively prompt if palliative relief meas 
ures. 

In operative procedure uniformity is also 
difficult The 
same surgeon cases 
Moreover, the series should be started after 


to attain in extensive series, 


must operate all 
the surgeon has acquired sufficient techmical 
skill the special operative procedure, It 


Accepted for publication Jan. 29, 1957 
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Radical Pansinus Operations 


MARCUS DIAMANT, M.D., and BROR-GUNNAR OTTOSSON, M.L., Halmstad, Sweden 


in Cases of Nasal Polyps 


is also important that the surgeon constantly 
We 


need only refer to the demonstrated advan 


exercise the special operative tec hnique 


tage of centralization of the fenestration 
operations in otosclerosis. The anatomical 
variation of the nasal sinuses within wide 


limits greatly increases the difficulty of radi 
Also, 


antibiotic therapy in recent years has de 


cal exenteration, if such is proposed 


creased the risk in operative approaches as a 
whole, thus broadening the field of operative 
indications. 'inally, the results of therapeu 
tic measures are always difficult to evaluate. 
It is conceivable that greater subjectivity 
might influence the evaluation made by the 
“guilty” surgeon. Therefore the follow-up 
investigation of the therapeutic effect of this 
kind of operations should not be performed 
by the surgeon alone 

It therefore seems justified and of interest 


to report a comparatively large and unin 
terrupted series of nasal sinus polyps treated 
uniformity of operative 


with the requisite 


technique, The same surgeon performed all 
operations and had been using the technique 
series Was 


for about five years before the 


started. The follow-up examinations were 
carried out independently by another special 
addition to the 


Ist (Q)ttosson) om urgeon 


(Diamant ) 
The 


transantral radical exenteration of 


Operative method consist ol a 


all nasal 


sinuses in which both polyps and covering 


mucosa in the maxillary and sphenoidal 
sinuses as well as the ethmoidal cells are 
radically removed. These nasal sinuses can 


be completely cleared by this approa h Phe 
frontal sinus, however, is inaccessible to rad 
ical treatment from the antrum of Highmore, 
out 
the frontonasal duct and the most proximate 


Just as it is to any endonasal approach 
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parts of the frontal sinus can be relatively 
easily exenterated without an external opera 
ton. 

In the operation an effort has always been 
made not to injure the nasal conchae, 
especially not the middle concha. In cases 
registered as “perfect results’ it is impos 
sible to observe at endonasal inspection that 
any operation at all has been performed and, 
of course, that any polyps have ever existed, 
This is therefore the ideal result aimed at 
by the operation 

In cases classified as “inconsiderable resi 
due” there are somewhat polyp-like bullous 
and edematous mucosal changes in_ the 
ethmoidal region or on the middle concha 
medially or laterally, but never extending 
below the inferior border of the middle 
concha. They cause no subjective symptoms 
of stenosis and, as long as they are static 
and do not give rise to recurrences, they 
must be regarded merely as “operative blem 
ishes.”” 

The cases listed as “polyp recurrences” 
exhibit polyps extending below the inferior 
border of the middle concha. This must be 
regarded as an unsatisfactory operative re 
sult even in cases where respiration through 
the nose is unobstructed, 

The transantral procedure for nasal 
pansinus exenteration was demonstrated as 
early as 1894, by Jansen. However, he re 
moved both the inferior and the middle 
concha as well as the lateral nasal wall. The 
result was most frequently a pronounced 
atrophic condition with severe seab forma 
tion. Laurent (1899), Lautenschlager 
(1928), Turnbull (1929), Fuecht (1936), de 
Lima (1935), and others have presented 
different variations on transantral exenter 
ation of the ethmoidal sphenoidal si 
nuses De Lima appears to have 
concentrated on protecting the nasal concha 
and the mucosa in the nasal cavity itself, 
The operation now described in the literature 
under his name thus corresponds most 
nearly to that employed in the present series, 
It has been used, ‘owever, by the otologist 
since 1930 and was in use 


in this series 
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even earher by contemporary otologists at 
Sahlgrenska Hospital in Gothenburg. 

There is no need to discuss the operative 
procedure in greater detail here. It is known 
to every rhinologist operating in this field 
A few small details might, however, be 
mentioned, In the actual trephination in the 
canina fossa great care is taken not to rup 
ture the lining mucosa of the maxillary sinus. 
Accordingly, when the bony covering has 
been removed, the mucosal lumen of the 
maxillary sinus is still closed. This gives an 
excellent aid in the subsequent detachment 
of the lining mucosa from the bony wall of 
the maxillary sinus. It is usually possible 
to detach it all around and thus to remove 
the entire contents of the maxillary sinus 
as one large sac. A nasal levator with less 
than 1 cm. of its tip smoothly bent at a 
W-degree angle is helpful here. The maxil 
lary sinus is inspected with an epipharyngeal 
mirror (No. OO) to ascertain that the 
mucosa has not been left in the upper 
anterior regions, which do not permit direct 
inspection, 

After transantral exenteration of — the 
ethmoidal cells and the sphenoidal sinus, the 
frontonasal duct and the most proximate 
parts of the frontal sinus are exenterated 
pernasally with a frontal sinus curette. 

The operation is completed by making an 
opening in the medial bony wall of the 
maxillary sinus below the base of the in 
ferior concha. Thereafter, a plastic flap of 
the nasal mucosa is dropped down against 


1.—/stribution with Respect to the 
Number of Years Between Operation and 
Follow-l 'p 


No. of Sides 


Years Between Operation 
J Operated On 


and Follow-Up 


3 Is 
31 

2k 
6 24 
35 
37 
10 42 
il 43 
12 26 
13 11 
4 19 
15 29 
16 23 
7 15 
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PANSINUS OPERATIONS 


Age Distribution of Patients at Time 
of Operation 


TABLE 2 


Age of Patient (Yr. 


at Operation No. of Patients 


16-20 6 
21-25 il 
26-30 
$1-35 24 
Js 
41-45 44 
46 50 ‘4 
51-55 21 
iv 
6-70 

71-75 


the floor of the maxillary sinus according 
to Boenninghaus, forming a communication 
between the antrum of Highmore and the 
nasal cavity. 

Primary suture of the gingival incision 
is done without any drainage whatsoever to 
either nose or mouth. Tamponade in the 
posterior ethmoidal region and the maxillary 
sinus is used only if there has been per 
sistent hemorrhage which is still not under 


Distribution of Patients in Relation to 


Preoperatwe Observations 


TABLE 3 


Preoperative Observation at Endonasal No. of 

Inspection Patients 
Polyposis filling the nasal cavity a) 
Abundant polyposis in the nasal cavity 72 
Moderate polyposis in the nasal cavity 242 
Slight polyposis in the nasal cavity 57 
No polyposis in the nasal cavity §2 
Not reported in case history 4 


control at the conclusion of the operation. 
It is never brought out through the nostril 
but always through the gingival incision, 
that The 
fifth or sixth 


sutured in Case, 
tampon is the 


postoperative day. The subsequent healing 


which not 


removed on 


of the gingival incision in cases needing 
tamponade is as invisible as that following 
primary suture. Fistulas to the mouth cavity 


have never occurred in this operation. 


Right 


Frontal sinus 
Sphenoidal sinus 


13 20 


Ethmoidal sinus 
$2 5 


Maxillary sinus 


+, slight shadow; 0, normal condition; 
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NASAL POLYPS 


Taste 4.—X-Ray Observations for the Individual Sinuses 


The meanings of the symbols are as follows: +++-+, massive densification; 
, not stated in x-ray report. 


Because of the magnitude and duration of 
the operation it is restricted to the sinuses 
of one side at a time. As a rule, the patients 
are dismissed from the hospital after 10 
days and are able to undergo operation on 
the other side after an additional 14 days’ 
convalescence. 
The patients in this investigation com 
prise all those operated on by Diamant un 
der the diagnosis of chronic pansinusitis 
polyposa during the years from 1935 through 
1949. Altogether 348 patients were followed 
up during 1951. Of these, 248 appeared for 
examination, 15 were reported by relatives 
receiving our letters to have died from 
causes unrelated to nasal disorders, 14 were 
unable to appear according to their own 
reports, 68 failed to reply or could not be 
reached by our letters, and 3 died of com 
plications (syphilis, osteitis, and aneurysm ) 
demonstrated at the operation. 
248 


operation was unilateral. 


the 
In 52 patients 


In 79 of the cases followed 
polyps occurred on one side only or were 
insignificantly developed on the other; in 27, 
for one reason or another, it was not con 
the other 


side. The remaining 169 patients underwent 


sidered desirable to operate on 
bilateral operations, in all cases in two stages, 
however, one side at a time. Accordingly, a 
total of 417 operations are reported. 

In the unilateral cases the operation was 
done on the right side in 47 and on the left 
in 32. The difference is due, to some extent, 
to the fact that throughout the right side 
was operated on first when submucous 
septum resection was necessary concurrently, 
Therefore a predominance on the right side 
is a result of the 27 bilateral cases in which 


no operation was done on the second side 


17 0 57 5 0 
16 0 32 #65 52 25 0 


+++, pronounced shadow, ++, moderate shadow 
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Right 


sphenoidal sinus 
Ethmoidal sinus 
Maaillary sinus 


The meanings of the symbols are as follows: ++4+, 


poly posis; 


Of the patients undergoing operation 97 


were women and 151 men, 


The operations were performed 2 to 17 
years before the follow-up, with an average 
of 9 years before. Table 1 shows the dis 


tribution with respect to the number of 


years between operation and follow-up 
The age distribution of the patients at the 
time of operation is shown in Table 2 


6.—Results of 417 Operations 


% A Total 
Operations 


No. of 
Kesult Operations 
Perfect" $45 
“Minor changes” ay 
“Polyp recurrence” 45 


observations are re 


The 


corded with respect to the polyposis noted in 


preoperative 


the cavum nasi at endonasal inspection. The 
distribution for both sides and all patients 
is Shown in ‘Table 3 

The x-ray observations are recorded with 
respect to the condition found by the 
radiologist in each sinus individually (Table 
1). However, in a number of cases complete 
tabulation of the condition of the frontal 
and sphenoidal sinuses was impossible be 
cause the x-ray examination was not done 
with a view to a subsequent study for publi 
cation. In 39 cases X-rays were not taken 
or cannot be found. 

Phe operative tindings are recorded with 
condition the individual 


Naturally the conditions 


respect to the 
sinuses (Table 5). 
in the frontal sinus cannot be reliably tabu 
lated. 
included here. 


Therefore such information is not 
Results 

As mentioned earlier, the observations at 

the follow-up examination are classified as 
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polyposis filling the sinus; +++, 
+, slight polyposis; 0, no polyposis (normal condition); 
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Individual Sinuses 


1a 29 
33 
104 is 


ibundant polyposis; ++, moderates 
, hot reported. 


result” of operation, 


(1) 


“demonstrable 


“perfect 
minor changes in the 
mucosa” in the region of the ethmoidal sinus 
and the middle concha not reaching below 
the inferior border of the middle concha, 
and (3) “polyp recurrence” projecting to the 
nasal cavity. 

Actually, at the time of follow-up, polyp 
recurrence was observed after only 12 opera 
tions (in nine patients). Earler, however, 
reoperations had been performed on 36 sides 
polyp recurrence. 
Therefore, it was decided that these should 


(in 22 patients) for 


be recorded as polyp recurrence notwith- 
standing that “perfect results” or ‘minor 
changes” were found at the follow-up exam- 
ination in 31 of the sides reoperated on, 
‘Taking this into consideration, the distribu- 
ind the inter- 
7 and & 


tion with respect to recurren 
val after operation is given in Lables 


In almost all cases of recurrence the 


polyps have arisen from the frontonasal 


duct or the anterior ethmoidal region, where 


the conditions are less favorable to radical 


exenteration. Of the 43 > recurrences, 16 


were bilateral and 11 unilateral, possibly 
indicating that the tendency to polyposis in 


the 27 patients with recurrences was a 


PasLe 7.—Sides Without Polyp Recurrence 


No. of Years 
Without Recurrence 


No. of Sides 
Without Recurrence 


417 
412 
411 
407 
405 
402 
400 
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‘4 
Left 
TTTT TTT ++ + 0 + +4 ++ + 0 
37 118 15 27 1s 24 3 18 18 
44 144 24 4 4 0 2 
13 0 Jf 0 
) 
4 10.4 
0-2 
0-3 
O4 
O-5 
O68 
0-7 
Os 
306 
0-10 389 
O-11 
O12 385 
0-13 
O-14 383 
O-15 476 
0-16 376 
O-17 374 
Vol. 
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TABLE 8.—Cases of Polyp Recurrence 


No. of 
Recurrences 
Not Operated On 


No. of 
Recurrences 
Operated On 


Year of Registration 
After Operation 


0 0 
1-2 5 0 
2-3 0 
34 4 0 
4-5 2 0 
5-4 2 1 
6-7 2 0 
7-& 2 9 
&Y 2 0 
6 
10-11 $ 0 
11-12 0 
12-13 0 0 
13-14 
14-15 3 4 
15-16 0 0 
16-17 2 0 

Total oO 7 


powerful factor in the recurrence or that 
in these cases polyps were present in the 
frontal sinus. 

In 112 cases pernasal operations had been 
performed previously by other surgeons. 
In some instances the middle concha was 
damaged, either through having been in 
jured at earlier operations by other surgeons 
or through having been so affected by 
polyposis that it could not be saved at the 
radical operation. In this group injuries 
to the middle concha were observed on 97 
sides. In 74 of these cases operations had 
been done prior to the pansinus operation. 
In 32 of these 74 cases it was noted before 
the radical operation or in the record of 
the radical operation that the middle concha 
had been injured at an earlier operation, 

A tendency to scab formation in the nose 
demonstrated in) 25 


after operation Was 


cases. In 12 there was also injury to the 
middle concha. 
In 211 of the 248 


patients reported freedom from nasal symp 


cases reviewed the 
toms after the operation, while the remain 
ing 37 considered their condition improved. 
None of the patients reported their condi 
tion unchanged or deteriorated. 


At follow-up the patients were questioned 


regarding general allergic symptoms after 


the operation, such as moist catarrh, sneez 
ing, or asthma. The degree of severity of 
the discomfort has been recorded without 


any attempt to differentiate the symptoms. 
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No allergic symptoms were reported in 142 
cases, slight symptoms in 65, moderate in 
34, and severe in 7. Antiallergic therapy 
was not given afterward except when the 
patient specifically sought treatment for 
asthma or other allergic manifestations. 

As stated earlier, complications shown in 
connection with the operations resulted in 
death in three cases. In one of these cases 
a change in the ethmoil bone was observed 
at the operation. This was later shown to 
be a syphilitic gumma. The patient had not 
reported earlier treatment for syphilis. He 
died of an insidious syphilitic meningitis. 

In one case a progressive osteitis in the 
frontal bone developed after the operation, 
leading to meningitis and death, (It should 
be mentioned that such complications were 
not seldom seen before the introduction of 
antibiotic therapy and even in nonoperative 
Cases, ) 

In one case, where the patient had under 
gone pernasal operations elsewhere several 
times previously, an aneurysma spurium was 
This 


ruptured spontaneously during the operation 


discovered in the sphenoid region. 


and led to immediate death. 

It is difficult, accordingly, to assign a 
percentual mortality rate to the operative 
procedure itself with any degree of justice, 
However, it would seem possible to keep it 
therapeutic aids 


extremely low with the 


available today. 
Summary 
Recurrence of polyps in the nose and its 
90% of 


the cases by transantral radical exenteration 


sinuses can be avoided in about 


of all nasal sinuses. This is demonstrated 
in a follow-up study of 417 unilateral nasal 
The 
time interval between operation and follow 


up was between 2 


pansinus exenterations in 248 patients 


and 17 years, with an 
average of 9 years 


followed only 27 showed any sign of recur 


Among the 248 patients 


rence, usually springing from the frontal 
sinus, which cannot, of course, be radically 
exenterated by any sort of endonasal ap 


proach, 


Central } lospital 


is 
ait 
- 
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Otitis Media 


LOUIS J. GOLDSTEIN, M.D., New York 


la study of 


In a previous communication 
chronic ear infections of war veterans was 
reported. The the 
time were the following: 

Staphylococcus 


conclusions reached at 


1. Hemolytic aureus, Bacillus 
(Proteus 
aeruginosa the 


pathogens in chronic suppurative otitis media 


proteus vulgaris), and Pseudomonas 


are most commonly encountered 


2. Individual culture and sensitivity tests are an 
absolute necessity in evaluation and proper treat 
ment of these infections 
3. Strains of B 
becoming more resistant to available antibiotics 
‘or the past two years 210 patients were 


carefully observed studied with the 


yroteus and aeruginosa are 


above in mind, and these are the results. 
The ears of 196 patients became dry and 
remained so during this period. The unsuc 
cessful 14 to discharge. 
These were recultured, and the results of 


continued 


CASCS 


in vitro tests were charted, The original 
and later dates of cultures for each patient 
are included. 

Of the 14 cases recultured, 9 showed a 
different organism, wile 5 were of the same 
species. None were of a similar strain. The 
laboratory tests confirmed the clinical ob 
servation, The bacteria either had developed 
the sensitive 
the 


this change 


resistance to the antibiotic or 


eliminated and resistant 


Just 


strains were 


strains emerged when 
occurred has not been determined. In one 
case, culture showed a change in less than a 
month, It may be necessary to stop medica 
tion in a chronic case after 30 days and 


reculture the exudate. 


Clinical Procedure 


All 14 cases had perforations of varying size of 
the drum membrane. X-rays showed sclerotic mas 

Accepted for publication Oct. 25, 1956 
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Bacterial Resistance to Antibiotics in Chronic 


normal cellular structure 


absence of 


and 
Blood studies revealed no increase in eosinophile 
the 
with a sterile cotton applicator and inoculated into 
fluid 
thioglycollate medium. It was then sent to the labo 


toids 


count. The exudate from ear was removed 


a test tube containing Bacto-Agar and 


ratory for culture and sensitivity tests. With the in 
formation thus obtained it was possible to employ 


the correct antibiotic locally. The ears were thor 


oughly cleaned and dried, and 20-40 mg. of the 
powdered antibiotic was insufflated both into the 
external canal and into the middle ear via the 


perforation. This was repeated twice a week until 


the ear was dry, 


Comment 


except for the 14 cases here reported this 
Was a very satisfactory procedure. Most of 
these chronic infections 


were caused by 


Gram-negative organisms. They were not 
responsible for the bone pathology. They 
act principally as scavengers of necrotic 
material and have a relatively low capacity 
to invade healthy tissue. The body defenses 
have walled off this local area of the middle 
and external ear by sclerosis of bone and 
thrombosis of blood vessels. Administration 
of antibiotics systemically would bring very 
little of the drug to this area. Local appli 
cation of a high concentration of antibiotic 
powder was necessary. When the discharge 
ceased the ceruminous glands of the external 
auditory canal started functioning again. The 
formation of wax in the outer third of the 
canal was an additional sign of healing. To 
stimulate the return to normal of skin and 
glands, an ointment of 1.59 hydrocortisone 
in a petrolatum base was used. Occasionally 
polymyxin B sulfate in the form of Aero 
sporin powder was used even though the 
laboratory tésts showed resistant P. aeru 
ginosa. There was some improvement clini 
cally. As was noted in the previous report, 


RESISTANCE TO ANTIBIOTICS IN OTITIS MEDIA 


In Vitro Tests of Bacteria in Chronic Otitis Media 


Group | (Bactericidal) Group 2 (Bacteriostatic) 


Cases Peni- Strep- Eryth- Baci- Neo- Poly- Chlor- Chior- Oxy- Tetra. Nitrofura- 
cillin tomy- romy- tracin mycin myxin tetra- amphe- tetra- cycline zone (Furacin 
cin cin cycline nicol cycline 


1! 6/10/53 P. aeruginosa x 
2/14/55 B. proteus X xX xX X 


2 2/11/55 B. proteus 
1/16/56 H. Staph. aureus xX xX X xX 


6/ 9/55 H. Staph. aureus xX xX xX xX 
1/ 5/56 P. aeruginosa 


H, Staph. aureus 
P. aeruginosa 


H. Staph. aureus 
3/20/56 B. proteus 


6 5/26/54 B. proteus 
3/23/56 Nonh, Staph xX x x xX xX 


AY 


A 


7 5/ 9/55 H. Staph. aureus X xX 
3/27/56 H. Staph. aureus x 


s 3/26/56 P. aeruginosa 
4/23/56 B. proteus 


“x 


55 P. aeruginosa 


2/20/56 P. aeruginosa 


P. aeruginosa xX 
P. aeruginosa 


H. Staph. aureus 
55 P. aeruginosa 


P. aeruginosa 
aeruginosa 


B. proteus 
55 B. proteus 


14 12/22/54 B. proteus xX 
6/22/55 H. Staph. aureus xX x x xX xX xX 


Total sensitive strains 


chloramphenicol powder was the drug of treatment. It is advisable to reculture after 
choice in the majority of cases with otitic 30 days of therapy. 


infections, 252 Seventh Ave. (1) 


Summary REFERENCE 


A study of chronic otitis media of 210 1. Goldstein, L. J., and Daly, S.: Antibiotic 


veteran cases is presented where 7% de- — Specificity in Ear, Nose, and Throat Infections, 


veloped resistant organisms while under A.M.A. Arch. Otolaryng. 62:384-389 (Oct) 1955 


Goldstein 


4 1/15/54 x x 
5/20/55 x x x x x 
xX x 
9 4/22/ 
x 
x x 
10 6/17/55 
10/ 3/55 
1 x 
11/15, x x 
12 11/9/54 
10/7/55 x x coe 
$/31 x x 
3 5 7 4 is 7 9 
455 


What Is the Safest Tonsillectomy Anesthesia? 


JOHN B. GREGG, M.D., Sioux Falls, $. Dak. 


Tonsillectomy, adenoidectomy, or the com 
bination is probably the most frequently per 
formed operation in this country today. It 
is usually thought of as a procedure that 
does not do any harm. Yet in the past there 
have been reported more serious complica 
tions, such as cardiac arrest, lung abscess, 
pneumonia, and hemorrhage during adeno 
tonsillectomy, than with any other singh 
surgical procedure, This operation formerly 
was done by persons trained and skilled in 
oral surgery. However, at the present time 
far more tonsillectomies and adenoidectomies 
are done by doctors in the general practice 
of medicine and in general surgery than are 
done by trained in 


physicians specially 


Otolaryngology. In the United States today 
more tonsils are removed in small hospitals 
and in physicians’ offices than in the large 
clinics. In many instances factors surround 
ing the operation, especially as pertain. to 
safety, may be less than optimum. Un 
fortunately, the attitude has arisen that ton 
“minor 
stated 
‘in jest” by Dr. John De Tar,!* President 


sillectomy and adenoidectomy are 
surgery.” 


In fact, it was recently 


of the American Academy of General Prac 
tice, in adebate as to whether surgery should 
be done by general practitioners, “All I do 
is tonsils; but that isn’t really surgery.” 
This concept of tonsil and adenoid surgery, 
believed by many lay and medical persons, 
is potentially dangerous and should not be 
tolerated, 

In the lebruary, 1956, issue of Medical 
it 
Association of Nurse Anesthetists reports 
“18% 
being given by anesthesiologists. 


L:conomics is noted that the American 


of today’s hospital anesthetics are 
Another 
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34% is administered by nurse anesthetists. 
The the 


anesthesia is given as 


rest of hospital admimistered 


follows: 27% by 
19% 


by nurses who don't have A. A. N, A. quali 


doctors who aren’t anesthesiologists ; 
fications; 24 by persons who aren't either 


doctors or nurses.” These figures do not 
begin to reflect the anesthetics which are 
given in physicians’ offices by the doctor 
himself or by someone else, trained or 
untrained, 

In the past many persons have discussed 
the tonsil operation from the standpoint 
of operative technique, position, instruments, 
1-8 


ete tach discusser has his special ideas 


as to which is the best. In view of the 
diversity of opinion it would seem that there 
is no one safest technical way of handling 
tonsil operations. The greatest single prob 
the 


anesthetic, 


tonsil operation is the 
feel that 
90% of the problems which arise are related 
the 
ditheulty with the airway, different methods 


lemoin safe 


and most authorities 


directly to the anesthetic. Because of 
and techniques of anesthesia ®'*® have been 
advocated to improve the safety potential 
during the operation, 

The 


lectomy, as in any other operation, has three 


ideal anesthetic for  adenotonsil 


(1) safety to the patient, 
the 


major objectives: 


(2) facilitation of surgery, and (3) 


convenience of administration. These are 


important in this order. However, a suc 
cessful anesthetic depends upon several fac 
The 


needs of the operation. During tonsillectomy 


tors. These include the following: 1. 
the need for relaxation is moderate and the 
need for safety and ability to maintain the 
airway is paramount. 2. Safety, facility, and 
adaptability of administration. 3. Preference 
of the anesthetist as mirrored by experience, 
training, and opinion. 4. The desires of the 
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However, the principal function 


surgeon. 
of the anesthetic 1s simply to aid and facili 
tate the operative procedure, whatever it 


may be. 


our desire to promote 


Sometimes, in 
safety or efficiency or because of some selfish 
aim we lose sight of this latter factor. Re 
cently there has been a trend among some 
anesthetists to intubate a patient at the 
slightest provocation and to recommend in 
In the past few 


tubation almost routinely. 


years several investigators have been 


quite enthusiastic in their praise of endo 
tracheal anesthesia for adenotonsillectomy, 
The majority of the favorable reports have 
been from anesthetists. The usual reasons 
which are advanced for the use of intuba 
tion in tonsillectomy being done with the 
patient under general anesthesia are as fol 
lows: 1. It improves and makes control of 


the airway easier, 2. It prevents blood, 


mucus, and other foreign material from 


entering the trachea. 3. Intubation makes 


possible the use of shorter-acting agents, 
with which the patients are awake sooner 
after surgery and have less nausea and 
vomiting postoperatively. 4. An endotracheal 
tube allows better oxygenation and greater 
ease in administering oxygen, thus increas 
ing the safety factor. 

work and 


In the institutional 


elsewhere, it has been my privilege to do 


past, in 


and see done adenotonsillectomies under 


various anesthetic conditions, including many 
with the of the intubation tech 


done use 


nique, Several problems are usually noted 
technique of 
time consumed and difficulty with anesthesia 
tech 


when using. the intubation 


anesthesia. These include increased 


induction due to the intubation; (2) 
nical difficulty working with the tube in the 
mouth or in the nose, especially in children ; 
(3) increased throat trauma and laryngeal 

(4) 
young 


complications following  intubations ; 
dithculty 


patients, and (5) increased tendency for 


with intubation of very 
bleeding when some anesthetic agents other 
[Pentothal] are 
those 


ether (thiopental 


These 


than 


problems are similar to 


used 


Greqq 


noted by Baron and Kohlmoos ** in a recent 
issue of the Annals of Otology, Rhinology 
and Laryngology, where they discussed the 
“Laryngeal Sequelae of Iendotracheal Anes 
thesia.” 

Of the various anesthetic agents available 
only a few are suitable for tonsillectomy. 
lor adults it is usually felt that local 
analgesia is preferable to general anesthesia. 
through temperament or 


In adults who, 


other factors, are unsuitable for local 


analgesia, general anesthesia administered 


with an endotracheal tube in place ts 
definitely preferable. Each of us has had 
the experience of having to put an adult 
to sleep for tonsillectomy using the insuffla 
tion or intravenous method. Maintenance of 
the airway is a 
especially if there is any degree of coughing 
There 


tremendous problem, 


or bleeding, which there usually is. 
is less bleeding if ether is used in the adult 
patients, because of the adrenergic effect 
of ether, 

Of the commonly used inhalation agents, 
cyclopropane and ethylene do not generally 
lend themselves well to tonsillectomy anes 
thesia for obvious reasons. Nitrous oxide, 
ethyl chloride, and vinyl ether ( Vinethene ) 
used alone are not sufficient for tonsillectomy, 
Thiopental and thiamylal (Surital) wall pro 
vide hypnosis but have to be supplemented 
by curare or nitrous oxide or a combination 
of the two to provide sufficient relaxation to 
manipulate in the mouth. The barbiturates 
have the disadvantage that when used alone 
they potentiate laryngospasm. If used, these 
drugs necessitate the use of two different 
techniques, intravenous and oral administra 
divides the attention of the 


tion, which 


anesthetist. The drugs used by vein have 
the disadvantage that onee administered they 
cannot be as well controlled. In very young 
children the psychic trauma caused by veni 
puncture makes this procedure difficult, plus 
the fact that often difficult 


to enter 


small veins are 


Of the drugs in common usage, ether 
still possesses the properties desirable in an 
chil 


anesthetic for adenotonsillectomy in 
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Taste l—Age Jstribution m One 
Adenoidectom 


12-18 mo. 1% 24 mo 2-4 yr. 3-4 yr. 4-4 yr. 10 vr. 1O-15 yr 


Adenoid. 


Total 2 17 


dren, It is safe, dependable, easily controlled 
(despite the method of administration), and 
does not produce any significant undesirable 
side-effects. It is an agent which can be 
given with a reasonable degree of safety by 
persons who may have had less than the 
desirable amount of training in anesthesia. 
Induction can be accomplished with vinyl 
ether, nitrous oxide, or with ether itself. 

A recent survey of tonsillectomy anes 
thesia in 155 teaching hospitals in this coun 
try, conducted by D. Hamrick,? 
showed that the first three choices of anes 
thesia and anesthetic technique for children, 
in order of preference, were (1) vinyl ether 
induction with ether maintenance by insuf 
lations, (2) drop ether for induction with 
ether maintenance, and (3) nitrous oxide 
oxygen induction with ether by endotracheal 
administration. He also stated that intuba 
tion is being more widely used “and in the 
hands of the well trained anesthetist its 
margin of safety is well recognized.” 

These are the findings in teaching hospi 
tals where trained staffs are available and 
presumably optimum conditions exist. [t is 
significant that even under optimum con 
ditions insufflation anesthesia with ether is 
still preferred. In view of these opinions 
plus the facet that many more tonsillectomies 
are done in small communities with 
anesthetics often administered by untrained 
personnel, it might be wise to consider care 
fully regarding the anesthetic advised for 
routine use, 

Because the insufflation technique of ton 
silleetomy anesthesia been subject to 
criticism, a study was set up to determine 
how much difficulty is actually encountered 
during and after tonsillectomy using this 
technique of anesthesia. Although it) was 
felt that this idea was original, a review of 
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Hundred Adenotonstllectomy and 
y Patients 


15-25 yr 25 yr.+ 


the literature showed that somewhat simular 
studies were done previously. The principal 
results of this study agreed quite favorably 
with those of other investigations. 

So that some statistically important data 
could be obtained, a series of 100 consecu 
tive tonsillectomy, adenoidectomy, and ade 
notonsillectomy — patients were — studied 
carefully. These were all done by one 
otolaryngologist in the period between May, 
1955, and May, 1956. During this interval 
380 similar operations were done in the two 
Sioux Falls hospitals by other surgeons. The 
100 patients (Table 1) in this series were 
operated upon as two large groups, the 
operative position being the differentiating 
feature. The first 50 patients were placed 
on their right side, with the operator sitting 
beside the operating table (Tig. 1). This 
operative technique has been used by some 
of the older surgeons in this community for 
many years. The last 50 patients were 
placed upon their backs, with the head hyper 
extended, the operating table being lowered 
10-15 degrees for the head-low position 
(hig. 2). While operating in the latter 
position the operator sat at the head of the 
table with the patient’s head in his lap. All 
patients were induced in the supine position. 


Fig. 1.—Tonsillectomy operating position with 
the patient on Ins right side, and the operator 
sitting beside the table. 
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_ Fig. 2. Supine, head-low tonsillectomy operat- 
ing position, with the surgeon sitting at the head 
of the table. 


To standardize the operating conditions, as 
many variables as possible were eliminated. 
The operations were done at two hospitals, 
71 at one and 29 at the other, but operating 


Taste 2 


Age Distribution in Relation to Induction 


by Cullen *°), anesthetic agents (vinyl ether 


ether induction and ether maintenance), 


technique 
the 


surgical instruments, operative 


(other than position), and care of 
patient during operation were standardized. 
In any patient in whom bleeding persisted 
despite firm sponge pressure, a figure ‘8’ 
ligature was routinely applied to the bleeder. 
During tonsillectomy the suction was 
handled primarily by the surgeon; during 
adenoidectomy the anesthetist kept the air 
way clear. The induction time (Table r43 
operation time (Table 3), wake-up time 
(computed to the time the patient responded 


«., opening the eyes, 


to vocal stimulus, 1, 
ete.) (Table 4), and total anesthetic time 


(Table 5) 


were carefully recorded All 


Time (in Minutes) 


Age 


Induction Time 12-18 mo. 18-24 mo. 2-3 yr. 4-4 yr 4-6 yr. 6-10 yr. 10-15 yr 15-25 yr 25 yr.+ 
46 1 2 5 

6-8 2 4 7 2 

8-10 3 4 is ‘ 

10-12 4 

12-15 2 6 2 
15-18 

18-21 

21-25 

25-30 


30 + 


conditions were the same at both hospitals. 
A total of 11 anesthetists participated in this 
study, 6 at one hospital and 5 at the other. 
The premedication (adninistered as outlined 


TABLE 3. 


744-10 


Age 4 


12-18 mo. 
18-24 mo. 
2-3 yr. 
3-4 yr. 
4-6 yr. 8 

$ 
6-10 yr. bs] 4 
10-15 yr. 
15-25 yr. 
25 yr. + 
Total 


* Patient on side. 
t Patient on back. 
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Duration of Operation in Relation to Age and Position of Patient 


Duration of Operation in Minutes 


WW-12', 


kept in the operating room 


patients were 
until pharyngeal and laryngeal retlexes were 
present so that they could handle their own 


airway. At the conclusion of the operation, 


16 7 ' 2-20 20-25 25 30 40-45 45-40 


1 


= 
¥ — 
- 
= 
1 
4 
2 ‘ 
) 4 2 
4 4 2 
2 2 2 
2 10 7 4 4 2 
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Taste 4.—Time Averages (in Minutes) 


Maximum Minimum Average 
a0 
40 M4 


Anesth. induction 
Op, time 
‘Total anesth, and op. time 
Op. time with patient on 
side 
Op. time with patient on 
ack 


Wake-up time 


when the patient was ready for transfer to 
the postoperative ward, bronchoscopy was 
done and the location and amount of blood, 
mucus, or foreign material in the bronchial 


Taste 5.—Total Anesthetic Time (in 


‘Time 12-18 mo Is-24 me 
14-16 
It 
Is 21 
21-25 
25-30 
55-40 
4h + 
Total 


tree was noted | lig. 3). Postoperative com 
plications were recorded, The results of this 
study are summarized in Tables 6 through 
12 

During operation was noted that in 
three patients slight difficulty was encoun 
tered mamtaining the airway due to blood or 
In two other patients technical 
the 


secretions 
difficulties 
difficult 


woman, 


made operation somewhat 


In one these, a 38 vear-old 


tonsillectomy Was complicated, 


3 examina 
tion following moditied 
Carabellh aspirator-irrigator apparatus with gradu 
ated contamer BR, 7 bron hoscope adults 
and older children } 5 300 Drone hose (tor 
children); 1), 4% 26 brone hoscope (tor children), 


foreign-body forceps 


Kquipment for endobronchial 
adenotonsillectoms 


lor 
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necessitating a long operation. In the other, 
poor anesthesia made the operation hard. 
However, in these difficult cases only a small 
found, 
The 


amount of tracheal blood was not directly 


amount of endotracheal blood was 
less than the over-all series average. 


related to the length of operation or the 
technical difficulty therewith. In 30 patients 
sutures were required to stop bleeding. 
Postoperatively three patients bled enough 
of bled 


operation, and one 


to require attention. Two these 


within two hours. of 


Vinutes) in Relation to Age of Patient 


»-10 yr. 10-15 yr. 15-25 yr. 


1 
1 
4 


25 
patient bled five days postoperatively. In 
one instance a loose tooth was dislodged 
into the pharynx but was easily located and 
removed, One child vomited and aspirated 
a small amount of gastric contents after the 
anesthetic discontinued. 


Was The foreign 


Taste 6.—Occurrence of Blood m Relation to 


Position of Patient at Operation 
With Blood 


Position Without Blood 


Side 45 5 
Back 47 4 


Total 92 s 


in the trachea amounted to 2 


material cc; 
In one instance a tiny globule of adenoid 
tissue was removed from the trachea at the 
time of bronchoscopy. No other complica 


tions were noted, 


TaBLe 7.—Location of Blood or Secretions in the 
Bronchial Tree in Relation to Position of Patient 


Both Main 
Bronchi 


Position Trachea 


40 10 
17 43 
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Age 
2-3 yr 3-4 yr. 4-6 yr. 25 yr. + 
2 3 4 
2 1 4 
4 10 1 
4 2 
J 4 7 5 2 
P 
\4 
7 
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TABLE 


Position Mucus Trace 0.5-1.0 


10 
10 


Side 5 12 
Back 3 


During the 380 adenotonsillectomy pro- 
cedures which were done by other surgeons 
in the two Sioux Falls hospitals while this 
series was in progress, the following post 
operative complications which necessitated 
return to the operating room were observed: 
Sioux Valley Hospital Complications . .0 

(199 operations ) 
MeKennan Hospital Postoperative 
(281 operations ) bleeding 


Atelectasis 


TABLE 9 Presence of Tracheal Blood 


12-18 mo, 18-24 mo, 


Mucus 


‘Trace 8 
Amt. of Mood (Ce.,) 
0.5-1.0 8 


Total 


* Patient on side. 
tient on back. 


TasBLe 10.—Relation of 


Induction Time 


Mucus Trace 0.5-1.0 


4-4 


Total 


* Patient on side. 
t Patient on back 
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Induction 


Amount of Blood in Relation to Position of Patient 


Amount of Blood (Ce.) 


In of these was any serious 


difficulty encountered, 


Cases 


Comment 


Because the older technique of insufflation 
anesthesia for adenotonsillectomy has been 
severely criticized in recent years by the 
of we 


the 


advocates endotracheal anesthesia, 


have attempted to  eritically evaluate 


older technique of anesthesia to determine 
In 


whether the purported hazards are real, 


or Mucus in Relation to Age of Patient 


Awe 


i“yr yr 10-15 yr 
‘ l 


| 


l 
2 
4 
2 


Amount of Blood 


Tin 


Amount of Blood (C¢ 


4 


1.5-2 2-3 3-4 5 a 
f 

: 
- 

15-25 yr 
Bt 

B 

B 
2 
B | 
8 

B 

B 
B 
Wi 
(Mir 
s* 

sp 
21-25 
25-30 
| 
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TABLE 


Operation Time 


(Min.) O5-1.0 


Mucus Trace 
4-714 

W123, 


20-25 
25-30 
40-35 
45-40 
Total 

* Patient on side 

t Patient on back 
the group of 100 cases evaluated here, in 
the 380 other cases which were done during 


hospitals, and in the 3572 cases which have 


the same period in the two Sioux 


been done in these hospitals in the past five 


and one-half years, there have been no 
serious complications of adenotonsillectomy 
operation or anesthesia. However, it must 
be noted that the majority of the tonsil and 
adenoid operations which are being per 
formed in this community are done by ex 
perienced surgeons and the anesthetics are 
administered by anesthetists who have had 
good training and frequent experience with 
this procedure. 

Many of the glowing reports which have 
appeared the literature concerning the 


of 


teaching institutions 


merits intubation have emanated from 


In teaching hospitals 
12 


Panis Relation of 


Anesthesia ‘Tine 
(Min 


Mueu Trace 
15-20 
2-25 
25-0 
35-40 


‘Total 


* Patient on side. 
t Patient on back. 
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Relation vf Duration of Operation to Amount of Blood 


Amount of Blood (Ce.) 


it may be of value to intubate the patients 
the and 


otolaryngology and the nurse trainees are 


because residents in anesthesia 


doing many of the procedures and need 


It will be admitted that often 
they are slower and less adept and more 
likely to have trouble during this operation 


In practice the surgeon and anesthetist are 


experience, 


usually more accurate and speedier, 


In this series, blood was found in_ the 


trachea or the main bronchi in 92% of the 
cases examined immediately after tonsil 
of these cases 


The 


amount of blood in the trachea was 11 ce 


lectomy. However, in 89% 


this was less than 2.5 ce. greatest 


found in a 15-year-old boy. Steele and An 
derson reported a study of 129 cases, mostly 


2 of age, the 


older than years which 
tree was per 


tracheobronchial aspirated 


sthesia Time to Amount of Blood 


Amount of Blood (Ce 
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1-1.5 15-2 2-3 34 45 5H 6-7 7+ 
4 4 
1 2 4 
4 1 
B 3 2 
2 4 2 
16-17 14 8 1 1 
B 2 1 
1 1 
i 2 
1 1 
13 M4 6 2 
1.0 1-15 152 2-3 34 45 6-7 7 
2 
2 
2 
f 2 2 
2 4 2 
4 
2 1 ] 
B 1 1 1 l 
7 i4 2 Is 12 13 6 l 2 l 


INESTHESIA FOR TONSILLECTOMS 


laryngoscope with silk catheters following 


adenotonsillectomy. Their patients were 
operated on in the supine, head-low position, 
l‘ifteen cubic centimeters of blood was the 
greatest amount aspirated, 0.5 cc. the least; 
64 of the patients had 10 cc. or 
20.8% The 


was 3./ cc. 


nore 


had 5. ce. or more average 


amount of endotracheal biood 
Myerson,*" in another study, reported that 
blood was present in variable amounts in the 
1000 patients 


Harra reported a 


bronchial tree in 76 out of 
following tonsillectomy. 
110 
adenotonsillectomy with the use of insuf 


The 


endobronchial blood was not measured, 


series of CASES bronchoscoped after 
amount of 
The 
author concludes that the Rose position ts 
Iglauer* found 
trachea of 800 of his tonsillectomy cases, 


ation anesthesia. exact 


preferable, blood the 
all done under local analgesia. 

If the post tonsillectomy patient is ob 
served carefully it will be noted that one 
of the first events which oceur as he awakens 
Is a strong cough, with which any blood o1 
mucus is brought out. In a large gioup of 
patients we found no significant incidence 
of atelectasis or pulmonary complications 
following the insufflation type of anesthesia, 
suggesting that the cough reflex takes care 
The re 


sults of our study suggest that the total 


of endotracheal foreign material. 


amount of blood actually aspirated during 
adenotonsillectomy is small. Contrary to the 
unpressions of other observers,?7 we did not 
see any laryngeal complications of insuffla 
tion anesthesia, 

Some interesting observations were made 
There 


main 


blood 


the 


during this study. Was more 


in the trachea and bronchi of 


patients on whom the operation Was done 
with the patient on his back with the head 
lowered 10-15 degrees than there was in the 
trachea and main bronchi of the patients on 
was done with the 


whon: the operation 


patient on his side. Te the supine 
position is easier forthe operator the 
anesthesia staff. The fact that the head-low 
position 1s no guarantee against aspiration 
noted previously by other ob 


has been 


Gareqq 


servers. The side position was advocated in 
the Dean Clinic in lowa City many years 
ago, but it has fallen into disfavor and ts not 
“ idely used now except by some of the older 


ENT surgeons. 


Less endotracheal blood and less dith 
culty technically were noted during opera 
tion early in the operating season (early 


fall) than was noted during the later part 
the 


of the winter. As operative season 


progressed more bleeding was noted, more 
tonsillar fossae had to be sutured, more 
blood was present in the pharynx, and the 


children 


increased was 


that 


time 


fact 


anesthesia 
the 


infections as the 


total 


attributed to had 
Winter pro 
the 


season 


respiratory 
gressed, increasing the vascularity of 
the 


would be the optimum time for this opera 


tonsils. Theoretically, summer 
tion, but with the prevalent concept of in 
creased risk of pohomyelitis following recent 
tonsillectomy, it has been the practice to 
discontinue tonsillectomy during the summer 
months in this community 

the 


without its hazards, especially in the hands 


patient is not 


Intubation of young 


of the inexperienced or rough anesthetist. 
Introduction of an endotracheal tube ts often 


difficult in a young child. Laryngeal edema 


in the postoperative period ts a serious com 


plication which must be avoided. Although 


it is belitthed by many anesthetists, the feat 
of working in the tiny pharynx of a young 


child is a problem if an intruding tube ts 


there also. In the hands of the surgeon who 


is airway-conscious respiratory obstruction 


isa small problem. If the surgeon makes a 


definite effort to maintain a patent airway, 


safety is not sacrificed by not using an 


In our hands the post 
the 


endotracheal tube 
operative wake-up time after use of 
insufflation anesthesia has not differed sig 
nificantly from that observed after the use 
The 


induction time has been slightly shorter and 


of endotracheal anesthesia by others 
the operating time has been shorter with 
insufflation anesthesia. 

the 
incidence of 


In light of statements re 


the 


previous 


garding tonsillectomies 
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which are done under perhaps other than 
optimum conditions, it might be wise to be 
cautious about advocating routine use of 
endotracheal tubes and potentially hazardous 
anesthetic agents. In the hands of the skilied 
anesthetist, these are relatively benign. If 
unskilled persons are induced to try their 
luck intubating patients, complications are 
introduced. In unskilled or semiskilled hands 
insufflation anesthesia combined with careful 
pharyngeal suction and adequate hemostasis 
is still the In the future 
under ideal conditions, if each potential phy 


be 


educated in the technique of anesthesia, intu 


safest procedure 


sician and onurse might thoroughly 
bation, and maintainence of the airway dur 
ing their student days and be given the 
chance to obtain practical experience there 
with, these techniques may pass into com 
mon and safe usage 

This 


endotracheal 


the sub t oof 


for 


stand regarding 


intubation tonsillectomy 
might be construed as a backward step in 
Vet, after 


a careful analysis of the results of anesthesia 


the safety program of anesthesia 


ina large series of cases done by proficient 
surgeons in this community, without serious 
complications, it becomes apparent that the 
insufflation type of anesthesia is not as out 
is claimed. The complications 


moded 


as 


described are not seen in practice 


Summary 


1. Anesthesia for tonsillectomy, as with 


other surgical procedures, has certain 


prerequisites, These include (a) safety to 
the patient, first and foremost; (/) faeilita 
tion of the operation, and (ce) convenience 
of administration 


2. Tonsillectomy in adults under general 


anesthesia is often accompanied by more 


difficulty with persistent bleeding and 


coughing than in children, and we feel that 


is indicated these cases 


intubation 
general anesthesia has to be used. However, 
in adults local analgesia is the preferable 
agent, 

3. In studies conducted in 155 teaching 
hospitals recently, insufflation ether anesthe 


A 
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sia with vinyl ether ( Vinethene) induction 
was reported as the first choice of anesthetic 
for children. 

4. Studies performed upon a series of 100 
adenotonsillectomy patients anesthetized with 
vinyl ether and ether and maintained by 
of 
significant amount of difficulty maintaining 


insufflation ether failed to show any 


the airway. The average amount of blood 
or mucus in the bronchial tree was 2 ec. The 
greatest amount was 11 cc.; the least was a 
trace of mucus. There were no— serious 
complications encountered during this series 
or in the 3572 adenotonsillectomies which 
were done in two Sioux Falls hospitals in 
the past five and one-half years. 

of the 


tenance of the airway is not without hazard, 


5. Intubation trachea for main 
especially in young children, This age group 
the the 


adenotonsillectomy procedures. In the hands 


usually comprises majority of 
of the inexperienced anesthetist, intubation 
potentially carries more hazard than the en 
tire operation. In view of the facet that 
many tonsillectomy anesthetics are adminis 
tered by others than those specially trained 
in anesthetic techniques, it would seem wise 
not to recommend routine intubation for 
tonsillectomy because of the increased hazard 
wided thereby. 

6. After reviewing the results of this 
study and the reports in the literature, it ts 
that the 


lectomy the choice of anesthetic agent and 


apparent for usual adenotonsil 
technique cannot be categorically and dog 
matically stated. The choice must be gov 
erned by the experience of the anesthetist 
and the surgeon, the age of the patient, and 
the facilities which are available. Although 
improvement im the airway greater 
safety during adenotonsillectomy chil 
dren are attributed to endotracheal anesthesia 
by proponents of this technique, this study 
and others, involving large groups of pa 
tients, have not supported the contention that 
anesthesia without a tube in place is more 
hazardous. 
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ALBERT P. SELTZER, M.D., Philadelphia 


Years ago, when a student, | had 


siderable opportunity, as a Coast Guard, and 


Con 
also at public swimming pools, to observe 
the effect of vertigo in swimmers, the cir 
cumstances under which it occurred, and its 
often serious outcome 
Vertigo, or dizziness, in general is con 
sidered to be a difficult: subject because the 
im 


of 


term is often used loosely; it is also 


portant because it may be a symptom 


disease conditions that are not clear.! 
Aural vertigo, which may oceur when a 
the cold the 


or swimming pool, is usually the 


person enters water at beach 


result of 
the cold water entering the cars, and under 
certain conditions causing reflex activity in 
the semicircular canals of the internal ear, 
ov labyrinth, 

If the anatomy of the region is consid 
ered briefly, the semicircular canals are ob 
the of the 


petrous portion of the temporal bone. These 


served to be buried in Cavity 


three small tubes are set at right angles to 


each other, a relation which has been likened 
to the three sides of the corner of a cube.* 


They are curved to represent about two 


thirds of a circle and are made up of a 


bony outer layer, about | mm. in diameter, 
mside of which i a corresponding fibrous 
The 
space between the bony canal and the inner 
filled fluid 
as the perilymph. A uid, 
the endolymph, fills the fibrous inner canal. 


Phe 


positions as superior, posterior, and lateral 


tube of somewhat smaller dimensions 


fibrous one is with a viscous 


known similar 


three tubes are known from. thei 


dilated 


(the ampulla), where it opens into a common 


One end of each tube is somewhat 


space, or vestibule There are, however, 
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Vertigo: Its Relation to Wax in the Swimmer’s Ear 


only five of these openings, since one end 
each of the superior and posterior canals are 
fused to form a single one. The planes of 
the superior and posterior canals are nearly 
vertical, while the lateral canal bends in the 
horizontal plane. The lateral, or horizontal, 
canal lies in the same plane on both sides 
The superior canals differ in that the su 
perior canal of one side is parallel to the 
posterior canal of the other side.** 

The function of the semicircular canals ts 
to maintain body equilibrium, to indicate the 
With every 


change in the position of the head, movement 


position of the body in space. 


of the fluid inside the canals registers such 
change and excites reflex activity of the 
muscles which maintain the normal position 
of the body. The muscles of the neck are 
in particularly close relation to the activity 
of the equilibrating action, but an influence 
is also exerted upon the tone of the extensor 
muscles of all the limbs.** 

The sensitive parts of the canals react in 
two 


ways: (1) to changes in velocity of 


motion along a straight line and (2) to 
changes in direction, both curved and angu 
lar,” 

The tests for normal funetion of — the 


canals are by rotation or by the introduction 
of hot and cold water into the external canal 
of the ear, directed upon the drum (Barany 
test). <A hot cold 


similarly be used for the caloric test. 


stream of or air can 
results of these two tests are very similar, 
but, in contrast to rotation, the caloric test 
of 


rately, rather than of both at once." 


allows an examination each ear sepa 


To perform the caloric test, the water 
injeoted into the canal of the ear must be 


sufficiently more, and less than that of the 
interior of the body. Cold water at 30 ¢ 


and warm water at 44 © have been found 


VERTIGO—WAX IN’ THE: 


suitable,” though other temperatures have 
been used by different testers. The amount 
of water injected is also considered to be 
significant, and it is particularly important 
that the same amounts and temperatures be 
strictly maintained throughout a -<t of tests 

Stimulation within the canals is brought 
about by the effect of the local raising and 
lowering of the temperature of the contained 
fluid, which causes currents which rise under 
the influence of warm water, and fall with 
cold, In this way abnormal sensations are 
produced, which have no relation to the 
actual position of the head, that may be 
entirely normal. 

In swimmers the sudden introduction of 
the the 
same type of sensory disturbance as that 
in the controlled test. The fact that not all 


swimmers ever suffer from vertigo indi 


cold) water into ears may cause 


cates that some persons may be more sensi 
Other 


appear 


tive to this influence than others.” 


reasons for this difference will 
further on. 

The point of special interest in this rela 
tion here is) the observation that those 
swimmers experiencing the greatest degree 
of vertigo and its effects were those with 
wax in the ears, more particularly those 
with wax in only one ear. The great impor 
of that 


frequently accompanied by 


vertigo is 
the 


tance this subject is 


panic in 
swimmer, leading to drowning. 

That panic can easily occur in swimmers 
with vertigo can be understood if the con 
ditions of cause and effect are considered. 
The the cold which 


easily enters into the ear while swimming. 


person enters water, 
The head is tilted backward to raise the face 
from the 
breathing; and this bending of the head 


water, thus assuring natural 
backward brings the semicircular canals into 
an abnormal position, especially the hori 
zontal canal, in which the contained endo 
lymph ts notably altered in the direction of 
movement, 

This corresponds to the caloric test, if one 
ear is obstructed by wax. The effect of this 
stimulation by the cold water is to cause 
different reflex responses through the two 


Seltzer 


SWIMMER'S LAR 


ears. The person then is conscious of an 


unnatural sense of the position of the body, 


for which there is no means of normal 
sensory correction, 

A great deal of careful study of the re 
actions of the semicircular canals in relation 
to vertigo has that of the 
different parts of the vestibular apparatus 


cause Variations in the resulting symptoms, 


shown lesions 


though vertigo is common to many of them. 

Of special significance studying the 
subject of verligo in swimmers is tho find 
ing that when there is a lesion of the central 
portion of the apparatus, or the connections 
between the labyrinth and the brain, sensa 
tion to caloric tests is abolished usually on 
both sides, not on that of the lesion only. 
In contrast to this effeet, when a unilateral 
lesion is present in the peripheral part-—-the 
semicircular canals and the eighth nerve 
the test is positive for vertigo on the normal 
side but negative on the side of the lesion, 
even with the use of higher degrees of heat 
and cold? 

By using a speculum especially made for 
this the SO cc. of 
water at 25 C, both ears were tested at the 


purpose, with use of 
same time ina normal subject, and there was 
no reaction; no vertigo.” 


These observations are of special sigh 


cance in relation to vertigo im swimmers, 
and indicate why those with wax ti one ear 
only were subject to severe vertigo and 


inability to tell the position of the bealy, 
leading to panic and serious consequences 
sometimes diowning 

This 


fact that wa> 


condition can be explained by the 


noone ear on'v prevents the 
into that ear, 


entrance of cold water or air 
and in this way increases the complexity 
of the sense of position to the person, since 


one ear responds with one set of reactions, 


while the other registers another entirely 
different set. In the normal person (with 
out wax in either car) the reaction is the 


same in both ears, with consequent absence 
of vertigo 

The observation has been made repeatedly 
that severe vertigo alarms the subjeet and, 
cause a 


depending upon the degree, may 


% 
5 


fecling of uncertainty, weakness, and con 


fusion.” 

To summarize, from the standpoint of the 
swimmer, wax in one ear only prevents the 
cold water from reaching the cardrum on 
that side, while on the side free of wax the 
water is able to enter, and the effect is one 
of no reaction on the, obstructed side but 
positive reaction on the opposite side, thus 
confusing the sensation that would result 
if both sides were able to react alike 

The general suggestion that may be de 
duced from these findings is that wax in one 
not confined 


the 


Car only, under any condition 


lo swimmers may cause vertigo on 


entrance of cold air instead of water into 


the ear without wax, and it is this rather 
than the presence of wax itself which is the 
cause of the vertigo. 


The conclusion is clear that all swimmers 


should make sure that they do not have wax 


in their ears particularly in one ear only 
before goimg into the water, 
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There has been a growing trend in the 
surgical management of malignant disease 
toward thinking im terms of “adequate” 
This is based not 


than “radical.” 


merely on increased frequency of extensive 


rather 


surgical procedures but on the growing re 
alization that adequacy implies a_ planned 
removal of tumor and its potential area of 
spread, whereas “radical” implies a drastic 
attack 

Surgical management has met encourage 
the 


a last resort. 


ment in the more extensive tumors of 
larynx and hypopharynx as a result of two 
major observations resulting from a grow 
ing background of experience in both sur 
gical and radiation methods. lirst, radiation 
therapy has rendered its best results only 
where restricted surgery would also render 
a high cure rate.’* Secondly, the marked 
advances in the adjuvants of surgery have 
reduced surgical morbidity and mortality to 
such an extent that the surgical approach 
to laryngeal carcinoma is limited, not so 
much by the extent of the primary, but by 
the 
spread at the time the patient is presented 


distance and direction of metastatic 
for consideration of surgical management 
Thus encouraged, the surgical approach to 
the problem has resulted in further over-all 
encouraging results, some of which cannot 
yet be fully and finally evaluated. 

Adequate surgery with reference to carci 
noma Of the larynx and hypopharynx im 
plies the resection of the primary tumor and 
its path of direct and lymphatic spread with 
a true margin of safety tased on this 
definition, it follows that adequacy further 


depends upon many factors presented by the 
Nov. 6, 1956 
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Adequate Surgery in Carcinoma of the Larynx 


MAURICE F. SNITMAN, M.D., and ARTHUR LOEWY, M.D., Chicago 


varied sites and extents encountered in in- 
dividual there are also biological 
factors as vet not fully understood. 


Laryngofissure techniques qualify as ade 


CAaSCS 


quate in dealing with restricted lesions lo 


cated vocal cord areas with absent or 
limited lymphatic bed.* However, the indi 
cations must be carefully evaluated and 


adhered to as can be demonstrated in’ the 
histopathological studies of small lesions, 


The 


regions 


as shown in bigure 1 invasion of 


muscle and extension to of richer 


paths no longer permits local 


lymphatic 
resection to adequately remove malignant 
disease in this area, 

lor more extensive vocal cord lesions 
with relatively poor lymphatic-spread poten 
tials, total laryngectomy may prove to com 
prise adequate surgery. In the development 
of laryngectomy techniques, early workers 
were not supported by many of the features 
of surgery that we have come to accept as 
commonplace- endotracheal anesthesia, ease 


of transfusion and of maintaming thuid 


balance, antibiotics, and early ambulation 
Thus, their efforts frequently had to com 
promise removal of disease and preservation 
of function, het solely of the organ, but 
of the organism. As the growth of surgical 
supporting factors has advanced, so also has 
the surgical area of laryngectomy been ex 
panded. Widened experience indicated that 
prelaryngeal persistence could be more as 
suredly avoided by en bloe removal of the 
strap museles between hyoid and sternum 
It was further experienced that the removal 
of these unattached muscles did not imerease 
the likelihood of pharyngeal fistula forma 
tion. Removal of the hyo bone in conti 
reduced the preepiglotti space 
the pha 


nuity has 
problem and technically facilitates 
ryngeal closure. In turn, the decreased fistula 


ste 

3 


> 


3 
3 
= 
3 
a 
= 


big. 1 
vocal cord A, 
by contre st, 
shows relatively 


there as 
ilustrates 


CXTCTISIVE 


a 


mvasive features 


occurrence that has been experienced with 


antibiotics and improved closure en 


removal of 
that 


couraged the more adequate 


laryngopharyngeal mucosa especially 


of the postericoid area No salvage of 


mucosa in this area ts attempted in an effort 


to reduce the length of the closure; by 


adhering to this principle the reduction in 


recurrence or persistence in the region of 


the tracheal stoma has been gratifying 


Various terms arose to deseribe wide-field 
with widening of the 


that, 


laryngectomy, but 
field 
mereased technical ditheulty, the procedure 


came an awareness rather than 
actually has become an anatomically simpler 
task. Adequate laryngectomy now generally 
implies the removal of a bloc including the 
one tracheal 


bone, larynx, at least 


ring, and frequently the thyroid lobe on the 


470) 


Vertical section through false cord (/-C), ventricle (V), 
a sharply delineated exophyty 
which presented similar 
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and tumor (7) of the 
with minimal invasive features 
ZTOSS appearance and extent but 


tumor 


affected side. Classical survival rates) for 


laryngectomy have been 5067 ; consistent use 
of the adequate wide-field technique can be 
expected to improve this in time for two 
reasons: 1. The adequate wide field should 
eliminate persistence or clinical recurrence 
In regions Of potential continuous spread 
2. The somewhat more extensive lesions are 
not treated by laryngectomy alone, but by 
laryngectomy and complete unilateral neck 
dissection in continuity, as will be discussed ; 
thus these cases are removed from the laryn 
geotomy group. 

The 


encountered 


more extensive lesions which are 


have been variously defined. 


Such terms as “intrinsic” and “extrinsic” 
have not been helpful, and for our purposes 
in the discussion to follow, we shall define 


the lesions by illustration in ligures 2 and 
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2— Those tumors termed “endolaryngeal” include spread from the true voeal cord 


sites (4), 
larvngeal 


to subglottic or supraglotti 
tumor appears to occupy the 


termed “endolaryngeal” 


3. Those 
include spread from the true cord to sub 


tumors 


glottic or supraglottic sites as well as those 
in which the origin or bulk appears to oc 
cupy the laryngeal surface of the supra 
Those tumors — with 


glottic «structures. 


extensive bulk or spread to the laryngeal 


surface of the pyriform sinus are classified 


as 

With these terms defined and illustrated, 
we will first consider the problems of the 
With ex 


tension either inferiorly into the subglotti 


extensive endolaryngeal tumor. 


area or superiorly to involve ventricle, false 
cord, or base of the epiglottis, there is an 


increased need for a complete neck monoblox 


bulk 
pyritorm 


Fig. 3.—Those tumors with extensive 
spread to the laryngeal surface of the 


sinus a classified as “laryngopharyngeal.” 


\ 


as well as those in which the origin of 
surtace ot 


bulk of the 


the supraglottic structures (2) 


resection in anticipation of this 50, and 


there results, at most, one unnecessary neck 


dissection for each two cases done—anate 
rially less than has been advocated in other 
The thy 
blow 


with the 


head and neck malignant lesions 


roid lobe is included the resected 


because of its location im contact 


inferior pharyngeal constrictor muscle —a 
factor tally Where there ts 
subglottic extension of the primary tumor 

The surgical approach to the laryngopha 
ryngeal carcinomas demands a laryngectomy 
‘by virtue 


be 


encountered at an early state by the 


and neck dissection in continuity 


of the much = riches lymphatire readily 
tumors 
in this location. cervieal lymph node 
involvement cannot be detected clinically it 
does not preclude the need for incontinuity 
resection of the lymphatic bed on the af 
fected side [he 


where the primary tumor is in the 


only exception occurs 


midline 
Hlere 


and le lay 


cle tects 


appeal 


and no palpable nodes are 


one must resect the primary 


neck dissection until node 


ever, When nodes do become palpable, no 


time is lost in carrying out the complete 


neck dissection on that side, or on both sick 
if required 

The 
latter two classes of case 
detail 


of [lino 


results of surgical treatment ino the 
ented in 
from the 


The ‘ are 


Hospit 


further 


University and 
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Veterans Administration Hospital. They are 
not solely our work, but represent the con 

bined efforts by the following departmental 
members: Drs. A. P. 
Holinger, 1, D. Horwitz, K. C. Johnston, 
A. L. Ratko, J. G. Schoolman, M 
Skolmk, and J. Soboroff, Nor we 


wish to imply that a completed report. ts 


Andrews, 


do 


Showing 
Involvement 


UNLOTS 


Mustribution of Types 
ponderance of Lymph Nod 
in Laryngopharyngeal 


M onobloc Kesection, Larynx or Laryngopharyns and Neck 
Endolaryngeal 


With nodes involved 
Without nodes involved | 


Laryngopharyngeal 
With nodes involved wn” 
Without nodes involved 

‘Total is 

being submitted, as insufficient time has 

clapsed to fully evaluate survival in_ the 

series, Tabulated data are presented im 

Tables 1-5. 

Pasir 2. Present Status of Patients, with Those 


Livmg and Well Presenting an 
Outlook 


Current Survival Living Dead Living with 
Known 
Iisease 
Endolaryngeal (47 4 0 
With nodes 2 
Without nodes 
Laryngopharynge il 7 4 
With nodes 4 
Without nodes 7 0 0 
‘Totals 44 


The status of these patients Classified as 
“living with known disease” fur 
ther This group 
problems as lymph node involvement beyond 


require 


comment includes such 


the reaches of the operative held, mediastinal 


or lung metastases, inaccessible contralateral 


3. Distribution of Deaths with Respect 
to Type of Cancer, Showmg a Preponderance 
m Cases with Preoperative Lymph 
Node Involvement 


Deaths 
Endolary geal 
With nodes 2 (1 of other disease at 15 mo 
(1 of lung metastases at 40 mo 
Without nodes 1 (eancer at 27 mo 
Laryngopharyngeal ‘4 
With nodes 4 (lof other disease 
of cancer: Lat 7 mo., 2at 15 mo.) 
Without nodes 0 
472 
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Taste 4.—latents Living with Known Misease 


After Surgery 


Type of Lesion 


Endolaryngeal 0 
Laryngopharyngeal 
With nodes 

Without nodes 0 


P.O 


metastases, and bizarre metastatic patterns 
not amenable to surgical management, but 
treated by implantation radiation techniques 
They are a relatively comfortable group. 
Finally, there is the problem that is 
included in the cases presented but not ap 
parent from figures alone. That 1s the case 
the 


Included are the persons 


of known poor cure possibility al 
tempted salvage. 
presenting a massive primary with suspected 


skeletal 


table nodes, those with borderline resecta 


muscle infiltration but with rese« 


bility of the metastatic nodes either by virtue 
of extent of spread or arterial involvement, 
skin 


experience in these problems and the evalu 


and those with fixation. A growing 
ation of postsurgical status compared with 
postirradiation status leads us to the thought 
that 


not eliminate the patient from surgical con 


such less-than-ideal conditions should 


sideration. A nonsurgical regimen involves 
completely palliative radiation which is not 
without discomfort; tissue breakdown may 
follow. leeding, airway, and pain problems 
also arise. ‘Tracheotomy is rarely avoided, 
Where 


surgery fails to offer survival, it does offer 


and gastrostomy may be required. 


an airway; it permits feeding either by hay 
ing removed encroaching tumor or by per 
mitting ready access to esophagostomy when 


needed, It) reduces massive tissue break 


5.—Patients Living and Well Without 
haidence of Disease, with the Greatest Number 
in the One-, Two-, and Three-Year 
Postoperative Period 


Surgical Time to Date 
‘Type of Lesion 


Endolaryngeal 
With nodes (s 2 1 2 $ 
Without nodes (9 2 

Laryngopharyngeal 
With nodes (10) 1 ‘ 2 1 
Without nodes (7) 4 2 2 
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ADEQUATE SURGERY IN LARYNX 


down and seems to offer some avoidance of 


pain. 


Conclusions 


To ve considered adequate, a surgical pro 


cedure must remove primary tumor and the 


potential field of spread with an adequate 
margin of safety. 

Laryngectomy, when indicated, should be 
of an adequate wide-field type to include 
the bloc from the hyoid to the trachea. There 
should be no compromise with mucosal 
salvage either in the immediate tumor area 
or in the postericoid area. 

Iendolaryngeal and laryngopharyngeal le 
sions warrant laryngectomy with complete 
neck dissection in continuity on the side of 
the tumor even in the absence of palpable 
lymph node involvement, 

Surgical approach is not contraindicated 


in dealing with malignant disease of the 


Snitman 


CARCINOMA 


larynx as long as metastatic spread has not 
advanced beyond that lymphatic bed which 
can be resected in continuity with the pri 
mary tumor 
There are some less-than-cure benefits of 
surgery for less-than-ideal types of patients. 
1X53 
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of Laryngeal Cartilages 


It is teresting to note that several cases 
have been reported in the literature in which 
confused with 


This 


Caacs 


caleiheations of the neck were 


foreign bodies of the food passages 


situation existed in three 


ol tore wn bodies of the e ophagu in which 


the patient gave a history of having swal 


lowed a chicken bone and on esophagoscopy 


no foreign body wa found hese cases 


presented the problem of calcifications of 


normal laryngeal cartilage s. A review of the 


literature and further studies of foreign 


body cases in which no foreign body was 


found proved to be an interesting study 
Phere 4 embarrassing to 


the endoscopist and the patient than to have 


nothing more 


done an endoscopi procedure for a foreign 
body seen by x-ray and to find at completion 
of the operation that no bone was found 
The endoseopist then feels that maybe under 
the influence of premedication and anesthesia 
the cricopharyngeus muscle relaxed and the 
foreign body passed or on introduction of 


the esophagoscoy the foreign body was 


overridden or pushed the tomach Ihe 
then 


same caleitied shadow was still noted without 


patient was x-raved again, and the 


any change in position, The patient was 


then subjected to another endoscopic pro 


cedure, this time using a general rather than 


a local anesthetic, with the thought im mind 


that more relaxation was needed. This tiny 


the patient was thoroughly relaxed, the for 


eign Was nol overridden pushed, 


and at completion of the examination it was 


assured there was no evidence of a foreign 


Nov 
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Foreign Bodies of Food Passages Versus Calcifications 


meluded on further 
that the 


badly. It was therefore « 


studies of several roentgenograms 


calcification originally seen and interpreted 


as the foreign body the patient had swal 
lowed was a normal calcification of — the 
laryngeal cartilage, often seen lateral 


views of the neck. 
The 


histology conclude that after approximately 


various textbooks of anatomy and 
20 years of age ossification or calcification 
oceurs in the hyaline cartilages of the larynx, 
namely, the thyroid, cricoid, and arytenoids, 
and the small triticeous cartilages of the 
The 
(including — the 


lateral hyothyroid ligaments elastt 


cartilages of the larynx 


median portion of the thyroid cartilage ), 


the apices and vocal processes of the 


arytenoids, the corniculates, cuneiforms, 


and epiglottis rarely ossify. According to 


Linear vertical shadow seen is ano 


calcification of the 


Fig. 1 
sification. of 
cricoid cartilage 


lamina of the 


° 
—— 
| 
— 
- 
’ 
— 
of > 
_ 


FOREIGN BODIES VERSUS 


horizontal body of increased 
border ol 


lamima ot 


Fig. 2.—Smiall 
density at lower 
cephalic extremity of 


ossification im 


cricod cartilage 


Chamberlain and Young,' it is rather the 
exception to have a sufficient content of bone 
in the cartilages to visualize them completely 
More frequently the lateral roentgenogram 


of the neck reveals isolated, linear zones of 


caleific density in the dorsal extreinities of 


the laminae of the thyroid, and the dorsal 
portion of the cricoid cartilage. These iso 
lated areas of calcification so oiten super 
imposed on the food passages give one the 
impression of a foreign body, Several clin 
ical eases demonstrating these calcifications 
in patients who gave a history of swallowing 
a chicken bone wall be pre sented and dis 
cussed 
Figure 1 demonstrates a linear vertical 
from the 
stated he 
With local 


revealed Me 


downward 


swallowed a chicken bone 


shadow extending 


larynx posteriorly patient 
had 
anesthesia, an esophagoscopys 
The next day the 


forengn body patient was 


given a general anesthesia for removal of 


the foreign body, as it was felt that the 
sufficiently relaxed during 


patient Was not 


the local anesthesia. Under general anes 
thesia a very thorough and prolonged esoph 


A repeat 


with no 


agost Opy revealed Ne ¢ hi ke bone 


x-ray showed the same shadow, 


CALCIFICATIONS 


change in position. It was then coneluded 
that this was an isolated linear ossification 
in the lamina of the ericoid cartilage. Also 
caleified cervical 


noted in this x-ray Is a 


node overlying the trachea, According to 
Kohler,’ caleific cervical nodes are the com 
monest of all the calcareous deposits and 
they have a granular or mulberry-like ap 
pearance. Manning tells of a patient who 
gave a history of swallowing a chicken bone 
Phis patient was esophagoscoped, and later, 
had shipped inte 
Still 


Repeat roent 


fecling the foreign body 
the larynx, a bronchoscopy was done 
no foreign body was found 
genograms, including lateral and oblique 
views, revealed the foreign bocly to be a 
caleified cervieal node in front of the trachea 


ligure 2 shows a small, horizontally di 


rected body of inmereased density, possibly a 
small sliver of bone, at the level of the lowe1 
border of the larynx. The patient gave a 
history of having swallowed a chicken bone 
still felt 
\-rays 


cotton 


several days ago. Th something 


sticking im his throat were taken 


after a small piece of soaked) wath 


barium which the patient had swallowed was 


arrested at the level of this sliver of bone 


was done and no horeign 


Calcification of cephialn extreniut 
Caleification of at 


density 


Fig. 3 
ond 
anterior to. thus 


bore tenor cartilage 


4 
= 
— 
ey 
— 
A 
— 
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hig. 4.—Long sliver of bone in esophagus 


level of Bone removed on esophagoscops 


body was found. Repeated x-rays of the 
neck revealed the same foreign-body shadow 
It was then concluded that this was an iso 


lated area of caletfication the cephalic 


extremity of the lamina of the ericoid carti 


lage 


This was explained to the patient, and 


Irangular bone at level of re 
moved by esophagoscopy. Incidental round os 
cous shadow between C-3 and C-4 1s the calcified 
iriticeous cartilage in the lateral hyothyvroid liga 
ment 


hig. 5 


ARCHIVES OF OTOLARYNGOLOG) 


A piece of bone opposite the levels 


of ©-7 and D-1, removed on esophagoscopy 


he has been asymptomatic. There was no 
repetition of the endoscopic procedure in 
this case, as the previous case had taught us 
a lesson caleifications or ossifications 
masquerading as foreign bodies. 

ligure 3 shows a minute opaque foreign 
The 


patient was a 21-year-old woman, who stated 


lowly at the level of the base of C-5, 


she had a chicken bone lodged in her throat 
lKsophagoscopy was done and no bone was 
found, It was then concluded that this was a 
horizontal caleification of the cephalic ex 
tremity of the lamina of the cricoid cartilage 
The caleified area anteriorly is an ossitica 
Phe 


asymptomatic postoperatively 


tion of the arytenoids, patient was 
ligure 4 shows a long sliver of bone in 
the esophagus at the level of C-6 in a pa 
tient who swallowed a bone, This long sliver 
of bone was removed on esophagoscopy 
higure 5 shows a triangular bone at th 
level of C-6. On esophagoscopy the bone 


was removed. Also seen is a round caleifi 


cation opposite C-4 which is the triticeous 
cartilage in the lateral hyothyroid ligament 
Phis small, rounded osseous shadow is some 
times confused as a foreign body Of the 


hypopharynx,. 
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Narrow sliver of bone inthe esopha 
gus at C-7, removed on esophagoscopy. Caleitica 
tion of cephalic extremity of lamina of cricoid 
cartilage at level of C-6 is often confused as a 
foreign body. 


Fig. 7 


bone 


chicken 


which was removed on esophagoscopy. In 


ligures 6 and 7 show a 
Figure 7 at the level of C-6 is seen a ealeif 
cation of the cephalic extremity of the 
lamina ericoid cartilage, which has previ 
ously been discussed. 

ligure 8 shows a foreign body at the level 
of T-1 


csophagoscopy. The patient gave a history 


and T-2 which was removed by 
of having swallowed a piece of turkey bone 
On esophagoscopy a large piece of oyster 
shell was Later the patient ex 
plained that they had stuffed the turkey with 


removed, 


sters 
When the subject of ossifications of larwn 
Chey 


alier Jackson, he stated that this matter of 


geal cartilages was reviewed by Dt 


ossification of the laryngeal cartilages, 
especially the cricoid, is of great importance 
because of chagrin to the roentgenologist 
and embarrassment for the bronchoscopist 
He suggested (1) lateral 


films of the neck so that the filing clerk can 


filing all 


CTOrss 


easily obtain many films for comparison, 


(2) obtaining one or more specimens of the 
cartilages of the larynx to assist in piecing 


out the patches of shadows to outline the 


Zoller—Ri 


ATIONS 


cartilages in the films of the patient, and 
(3), most important, making certain to in 
clude the lower border of the ericoid cat 


tilage. If there is a shadow below it or a 
negative shadow with barium, it ts almost 
certainly a foreign body. Ninety-eight) pet 
cent of the foreign bodies in this region are 
below the lower border of the cartilage, that 
is, below the cricopharyngeus musel 

Phe subject of caleiheations of the laryn 
presented to make the 


that he 


geal cartilages 1s 


endoscopist. cognizant of the facet 
should not rush into doing an esophagoseopy 
until he has thoroughly reviewed the pa 
tient’s history and made a thorough throat 
examination, including several lateral roent 
genograms of the neck. Tle will too often 
subject a patient to an esophagoscopy when 
the shadow he sees is a normal ecaleification 
of the dorsal lamina of the thyroid cartilage 
or a caleification of the ericoid cartilage. It 
he has knowledge of these caleitications, he 
will almost be certain as to whether or not 
a foreign body is present or whether this 
In view of 


shadow ts a normal caleification 


persistent complaints of feeling something 


in the throat by the patient, the otolaryn 


gologist is justified in doing an esophagos 


copy regardless of the x-ray findings. 


& Foren body at level of Tel and T-2 


moved by 


sophagose opy 


= 
net 
= 
J 
’ 
ee 
‘ 
Z 
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is much simpler to do an esophagoscopy than 
treat a patient for a perforated esophagus 
due to hesitation or neglect on the physi 
clan's part, 


Summary 
The subject of calcifications or ossifica 
tions of normal laryngeal cartilages versus 
foreign bodies of the food passages is pre 
sented. In patients with a history of having 
swallowed a chicken bone, an unnecessary 


esophagoscopy can be avoided if we study 


the history, examine the patient, and check 
We 


that normal calcifications of isolated portions 


several lateral roentgenograms know 
of the thyroid, ericoid, arytenoid, and tri 


ticeous cartilages occur and they are often 
superimposed on the food passages, giving 


cording to Dr. Chevalier Jackson, 9867 of 


one the impression of a foreign body 


foreign bodies are below the lower border of 
the cricoid cartilage or at the level of the 


enicopharyngeus musele. Tf the patient still 


A 
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in throat, 


the 


esophagoscopy is always indicated rather 


complains of something 
than leaving the foreign body to perforate 
the esophagus, as this latter situation then 
presents a more complicated surgical prob 
lem, 


150 Baronne St. (12) 
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Auditory Canal 


W. P. ANTHONY, M.D., Fort Worth, Texas 


Congenital atresia of the external audi 
tory canal is infrequently encountered by 
the otologist and until recently has been 
greeted with pessimism and usually passed 
up for surgical correction. Since 1947, how 
ever, when the work of Pattee! and Om 
bredanne 7 opened the way to rewarding 
surgical treatment, understanding of this 
difficult) combination exploratory and cor 
rective procedure has advanced to the point 
that urged in 
bilateral 
that improvement in hearing can be accom 


surgical treatment be 


atresia with reasonable assurance 
plished. 

Karly correction is helpful in’ assuring 
normal development of speech and ts help 
ful to the psychological development of the 
patient who is adversely affected by his 
deformity. 

Both Pattee? and Ombredanne ? created 
new external auditory canals by explora 
moval of obstructing tissues, and 
Pattee ! depended on a 


tion, by 
by skin grafting. 
skin graft against the middle-car cavity to 
act as an eardrum and thus improve heat 
ing, while Ombredanne routinely fene 


strated all patients, covering the window 
with a thin Thiersch graft. 

Obviously, each has distinet advantages 
De Graaf Woodman 


a two-stage procedure which 


and disadvantages. 
has evolved 
avoids certain undesirable features of Om 
the 


itself has 


bredanne’s procedures Since plasti 


creation of an external canal by 
occasionally produced good hearing, Wood 


man reasoned that it was certainly worth 


doing only this as a first procedure and 
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Congenital and Acquired Atresia of the External 


awaiting the results. Thus, if hearing is 
gained from this procedure alone, the pa 
tient has been saved the danger and ineon 
the 


external 


venience of a fenestration. If first 


procedure (plastic creation of an 
canal with a graft over the stapes) does 
not give satisfactory hearing, then a second 
operation is) done several months 


This 


pedical flap over the previously skeleton 


stage 
later, consists of raising viable 
ized horizontal semicircular canal, making a 
this Hap 
There 


reaction 


covering with 
molded to 


minimum 


window, and 


which ts. well the area 


is thus a inflammatory 
and minimum bleeding 

Technique, of course, must vary with the 
type of anomaly found. The endaural inei 
sion is commonly used. If an intact drum 
and mobile ossicular chain is found behind 
the atresia, the operation quite simply con 
sists of establishing a patent canal lined by 
skin grafts. Prognosis here is excellent. for 
a normally hearing ear, since the impedance 
matching mechanism is still intact 

If there is no drum and the malleus and 
removed 
( Wood 


appear to be 


that the 


incus are fused, they are alway 


and a graft placed over the stapes 
man's Stage 1). If the ossicles 


mobile, Shambaugh ® beheves skin 


graft should be placed against the malleu 


and the incus. If cicatrization take place 
these ossic les may later be removed rou 
tinely 

It is generally believed in this country 
that a routine fene stration (QOunbredanne 
technique) is not advisable because it may 
prove to be an unnecessary risl 

This surgery ts made hazardous by the 
frequently anomalous position of the facial 


\ 


(Illustrative Case, Kar No. 1.) Also 


nerve 


17! 


A 


the absence, contraction, or malformation of 


the middle and/or mastoid antrum 


makes exploration hazardous. 


ear 
Absence of 
pneumatization (Illustra 
No. 2) 
a contraindication to surgery 

A few authors have had enough experi 


mastoid: process 


tive Case, ar is often considered 


ence to draw general conclusions as to prog 
nosis. Shambaugh® reported 22 operations 
performed by him and his associates: one 
done for facial-nerve repair in case un 
successfully operated on elsewhere; one op 
when attic was not 


eration abandoned 


found; 2 with hearing gain lost owing to 
fenestra in one case and fibrous 
18 sus 
tained improvement in hearing, 11 of these 
are above the 30 db. level 


Hlouse? reported seven cases, 


closure of 
fixation of the ossicles in another; 


with four 
or five patients receiving practy al hearing. 
He stresses placing a full-thickness graft 
the smallest) possible in the 


opening 


epitympanum rather than completely — re 
moving the bony tympanic plate and allow 
ing the graft to be placed against the stapes. 
Phis averts fixation by scarring. He points 
out that if the stapes is found to be fixed 
at the time of surgery a fenestration is im 
mediately indicated but that if the stapes 
is mobile fenestration is indicated only as 
a secondary procedure if the mitial hearing 
improvement does not reach the practical 
level. House feels that an acrylic mold is 
Wnperative to prevent postoperative stenosis. 

Pattee 
American Academy of Ophthalmology and 
by this means 


circulated questionnaires to the 


Otolaryngology membership 
data were obtained from 31) otologists on 
75 ears which were operated on. From 
these data he concluded the following: 1. 
All bilateral cases should be operated on 
in an attempt to improve hearing. 2. Per 
manent improvement in hearing can be ex 
Improve 


pected in about 70% of cases. 3 


ment in the eritical speech frequencies to 
an average loss of 30 db. or less was ob 
tained in 34%. Vattee that the 
first operation should always include the 


beheves 


removal of the malleus and incus and skele 


tonization of the labyrinth so that a fen 
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later if 
merely by raising a flap and making the 


estration can be done necessary, 
window. 

Theobald ® has reported 14 operations on 
12 patients and believes that this surgery 
should be done on all children with bilateral 
congenital atresia. He believes that the first 
operation should be done in such a 
that a 


ease but warns that this should be delayed 


way 


fenestration can be done later with 


in children until active bone growth has 
This the 
nerve to be in normal position in all 14 


subsided. author found facial 


cases. He suggests packing the wound open 
and laying in the grafts on the 10th day. 
McAskile and Sullivan® reported eight 


cases and 10° operations with acceptable 


hearing in & of 10 operations. In two of 
these they report congenitally absent stapes 
As a result of their experience, they con 
clude the following: 

1. Corrective surgery should be directed toward 
hearing restoration rather than cosmetic result 
2. Unilateral 


reasons and can be delayed until an 


cases should be done only for 


specific age 
when full cooperation can be expected 
3. The 


though 


incus and malleus should be removed 


even mobile, and these authors prefer 
placing the skin graft in contact with the mobile 
stapes. If the stapes is fixed, the horizontal canal 
should be prepared for later fenestration 

4. Prosthesis was not required to prevent ste 
nosis. The authors used Thiersch grafts in large 
pieces and sutured the skin edges to the periosteum 
Prosthesis is thus not required, nor is splitting 
of the wound required 

The first-stage 


formed as early as the surgeon can assure 


operation can be per 
himself that the perceptive mechanism of 
the ear is adequate-——about 4 years of age 


( Shambaugh ). 


Case of Bilateral Congential Atresia 


\ 14-year-old white girl was seen in the office 
on Oct. 26, 1953, complaining of deformed auricles, 
bilateral loss 
had 


many 


intermittent and hearing 


birth 


tinnitus, 
The 


hearing aid 


bone-con 
did 


well in school, and was of normal intelligence 


since patient worn a 
fairly 


Her 


somewhat 


duction for years, 


speech was poorly articulated and 


slurred 


Physical examination was not remarkable ex 


cept for the following 
1957 
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Fig. 1.—Note asymmetry of mandible 
1. Deformed mandible with left ramus seeming 
to be at a lower level than the right. The lowe! 


front teeth seemed to slope downward to the left 


as opposed to the normal horizontal alignment of 


This did not interfere with 


1) 


2. The right auricle consisted of a tubular bit 


the teeth 


mastication (Fig 


upper 


of tissue about 1 in. in length placed in a vertical 
A. vestigial cartilaginous external canal, 
10 terminated 


medialwar | 2) 


position 


placed anteromlerior this tissue, 


blindly 

3. The left auricle was poorly 
blind cartilaginous 
3) 


revealed 


about 1 cm (Fig 


developed and 


also had a_ small external 


auditory canal (Fig 
bone 


essentially normal 


60 db 


\udiograms 


conduction and about a average hearing 


loss bilaterally for air 
revealed ap 
the 


no pneumatizatior 


Roentgenograms of the mastoids 


parently normal aeration and structure on 


left. On the right there was 


but there appeared to be a small ma toid antrur 


present 
unde 


16, 


an endaural-tyyp 


Operation (Left Lar).—On Dee 1953, 


veneral intratracheal anesthesia, 


incision was made through the primative auricle 


| he landmark 


be normal except 


ot 


Phe periosteum was clevated 


for the 


region appeared 1o 
nearness ot the temporomandibular joint 


the 
unusual 
to the mastoid process, allowing only about one 


third of the normal space allotted to the normal 


Inthony 


CANAL 


B 


ot nital 


\tre 


appearance 


2 Illustrative (ase 
sia, Ear 2, right I, 


postoperative ippearance 
Phe 
fibrous cord ot 


matty 
a well-formed antrum and 


preopel itive 


external auditory canal external canal was 


represented by a tissue. Removal 


of the cortex over the and antrum and re 
moval ol cells revealed 


The membrane was absent, 
being represented by a hard 
$), with a perforation in the vicinity of the 
‘To 


ternal auditory 


middle ear LV 


solid plate ot hone 


(hig 


stapes this the fibrous cord (unformed ex 


canal) seemed attache d The stapes 


formed and not fixed. The malleus and 


hed 


removed 


was well 
structure 


were fused and detail of 


4) These 
membrane was 


In 


Was 


(Fig were the bony tym 


bridge 
the 


pan removed and the 


up the cavity, 


and lateral to tts 


taken down snoothing 


facial nerve found anterior 


after leaving 


the 


normal position, swinging forward 


inferior to horizontal 


Ihe 


unity 


its landmark position 


semicircular canal horizontal semicircular 


canal and immediate was skeletonized with 


a view toward later fenestration 


\ Thiersch 
thigh 


grait Wa taken trom the 


and a portion placed 


cavity and strips sutured to 


orinee, a cle seribed bb 


held 


iti Ze 


place mall petrolatu 


strips and cellu pone 


Fig. 3.—TIllustrative ¢ 
lear l, lett | preopet 


postoperative appearance 


} 
| 
| ‘ 
\ “A, 
a 
in the floor of the bole 
dp th 
the skin edges of the 
Congenital Atre 
’ 
| 
\ 
| 
A B 


hig A deformed and fused malleus and 
incus and bony tympanic membrane from left 
ear, Mlustrative Case, Kar 1, 2, normal malleus 
and aneus. ©, undeveloped and fused malleus and 
meus from right ear, Ulustrative Case, Kar 2 

‘The proripe were removed on the th day and 
the petrolatum gauze strips on the 10th and 1211 
das Recovery was uneventful 

\n audiogram one month postoperatively showed 
inprovement to the 20 db level ims the low 
frequencs (500 cps and below), at 15 db. in 
provement at 1000 Cps, 10 dh if 
2000 cps, and no improvement at 4000 ep 
audiogram done even months  postoperativels 
showed a leveling off of the curve at both ends 


1) in the speecl 
Phe 


conduction 


and an average decibel loss ot 


The PB 


now refused to weat 


discrimination was &&% 
child 


hearing aid 


but 


her 


and her marks improved in school, 


she was not completely rehabilitated 


Despite the fact that the cavity was completel 


epithelized and the cavity prepared at the previous 


operation for an easy second-stage fenestration 


was decided that the very small pos 


had 


partially rehabilitated ear directed attention toward 


operation, tt 


sinlity of losing wh heen gamed in this 


domiy the first stage of the second ear Cright) : 
then deciding later which, if emher ear, should 
have a fenestration, depending upon results of 
the second ear.* 


Operation (Right lar, Unpneumatized Mastoid) 


On Aug. 4, 1954, an endaural incision was tnade 


anterior to the perpendicular ridge of tissue 
representing the auricle but posterior to the in 
feriorly displaced blind cartilaginous external 
canal After the perosteum was elevated, it could 


ln een that the zygomatic root and temporal ridge 


appeared normal, as did the mastoid proces he 
condyloid proce of the: mandible was not 
posteriorly displaced, but in the normal position 
for the bony external auditory canal, solid bone 
was encountered. Drilling into this rather soft 
mia of bone was fruitless \n oceasional cell 
appeared, but no actual tract could be found. The 
dura matter of the middle fossa wa (non ex posed 
and used as a guide ino searching for the atti 
and antrum. A small antrum was found, unroofed, 


\uy 


24, 1956, which produced no change whatsoever 


* A fenestration was done on this ear later, 


any time postoperativels 


m hearmy at 


1.M. A 
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followed into the which also un 


The 


found to be in normal position and of normal size 


and attic, was 


rooted horizontal semicircular canal was 


The middle ear was markedly contracted. The 
malleus and incus were fused, were tiny, and 
hore no resemblance to their definite forms (Fig 


4). Lateral to the middle ear a thin plate 


of bone, lateral to which was 


was 


a space shaped like 


a tiny com and containing tough fibrous tissue 
Lateral to this was the solid bony mass that ] 
had previously encountered which replaced the 
hony external canal. These structures lateral to 
the middle ear were removed for exposure, The 


stapes could not be found. Only the most superior 
the 


terior-inferior 


The an 


had 


could he 
the 


part ol promontory seen 


part ol middle ear not 
developed 


The 


in the 


cavity smoothed and grafted as 
left 
same order as before and recovery 
(4 days after 


which 


was up 


ear. Packs were placed and removed 


in the was un 


eventful until the 16th day the last 


petrolatum strip was removed), at time a 
slight lid-lag developed on the right, which 
the 20th day \t 


ear had completely epithelized and the audiogram 


per 


sisted until about this time the 


revealed insignificant (less than 10 db.) improve 


ment in hearing. The PB discrimination was 68% 


Acquired Atresia 


10 reported 10 cases of atresia due 


He divided 
suggested 


Conley 
to gunshot wounds and trauma. 
these into four categories and 
surgical correction as follows: 

1. Web Type 


endaural 


Excise sear and adjacent tissue 


via approach and = primary free split 


thickness graft; occasionally remove part of con 


chal cartilage. Bone alteration not indicated 


2. Solid Fibrous Healed Type 
1, but more extensive, often re 


Similar to treat 
ment in Category 
quiring enlargement of the bony canal inferiorly 
superiorly, and posteriorly 

3. Solid Fibrous and Bony Healed Type 


with 


Often 


radical mastoidectomy necessary vrafting 


primary or secondary 
Like Cate 
had 


Radical mastoidectomies done 


4. Infected Fibrous and Bony Type 


vory 3, except was and 


to be dealt 


suppuration present 
with 
Lillie and MeBean"! reported two cases 


of mastoiditis with cholesteatoma medial to 


stenosis of the external auditory canal 
These were treated by radical mastoidec 
tomies via postauricular incisions, with 


favorable results, 


Work !* lists middle ear and = mastoid 
suppuration, infection of the cartilage, ex 
ternal otitis, operative procedures, and 
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ATRESIA OF THE EXTERNAI 


He 
states that it 1s rare indeed for the stricture 
Work 
occlusion of the external canal by a 
modified 


trauma as causes of acquired stenosis. 


to be complete. reports a case of 


mem 
brane which he corrected by a 
radical mastoidectomy type procedure. 

Juers and Whitaker believe that the 
mastoid cells should not be entered and_ re 
ported a case of stenosis which was cot 
rected by enlarging the meatus and grafting 
without the mastoid cells. 
Proud report eight successful surgical 
corrections of acquired complete strictures 
without the use of prosthetic devices. Tk 
used the endaural incision, and radical 
mastoidectomy. Proud undermined the con 
chal skin posteriorly and removed cartilage, 
thus creating a larger meatus and prevent 
ing postoperative stenosis. Also, split-thick 
ness grafts from the thigh were used to 
line the cavity, 

ecause of the tendency of strictures to 
close even after removal and skin grafting, 
the more radical procedures seem prefer 
thus two of 


CASES 


our 
which had been unsuccessfully repaired pre 


able repaired, 
viously, are presented, 
(Fig. 5) \ 
March 12, 


of a hearing loss on the left 


white bos aged 16 wa 


1954 


Cask 1 
complaining 


seen in the office on 


He gave a history of having surgery for. re 


moval of a bony growth (histologic diagnosis un 


known) of the external auditory canal about one 


Postoperatively, stenosis of the 


year previously 
canal occurred and had progressed to complete 
atresia despite frequent removal of granulation 


tissue and cautery 


revealed a funnel-shaped oxternal 
canal ending 1 em. medially in a blind pocket 
There was a conductive hearing loss averaging 


about 50 dl 


Atresia Case 1: A, preopera 
appearance 


hig \cquired 


tive appearance. B 


postoperative 


AUDITORY 


‘ANAL 


April 2, 1954, an endaural in 


periosteum elevated. The 


Operation. —On 


cision was made and the 
area of solid, fibrous atresia, located lateral to the 


isthmus, was removed The bony canal beyond 


much smaller than usual. The 


With the dental drill the canal 


was found to be 


drum was intact 


was enlarged in all directions in the unusually 


soft bone. The attic was partially unroofed and 


the antrum was exposed as in a modified radical 


mastoidectomy The bone seemed unusually soft 


and was thickened, but no osteoma per se was 


seen, Pathological study of a specimen was later 
reported, “bone tissues showing proliferative ac 
tivity,” but no specific disease entity could be 


The 


smoothed up in the unpneumatized bone 


specified radical cavity was completed and 


right 
One 


\ Thierseh graft was taken from the 


of the abdomen and cut into three portions 


was placed in the bottom of the wound, one 


sutured anteriorly, and one sutured posteriorly to 
the outer skin edges draped down into the wound 
These were packed in place with petrolatium gauze 
strips and pressure was applied with cellulose 
removed 
10th day 


Pseudomonas 


sponges. The sponges and sutures were 


on the 5th day and all pret ks on the 


Recovery Was complicated hy 


variant imfection which threatened the success 


of the entire procedure and almost caused 


perichondritis of the pinna, but was finally con 


trolled with chloramphenicol (Chloromycetin ) 


Seven weeks after surgery the cavity was clean. 


dry, and completely epithelized Two one 


half months postoperatively the audiogram showed 


practically normal hearmpy (above the 20 dh. loss 
range). The canal was more than adequate 

An audiogram four and one-half months post 
operatively showed an averave 12 dh. lo up trom 
approximately 55 db. preoperativel 

Ihe patient was seen for another illne 


June, 1956 (over two veur postoper itivel ) 1 hve 
canal was dry and wa of more thar 

Case 2 (Fig. 6) \ white man aged 26 wa 
een in the office on June 2, 1954, complaiming of 


hearing loss and closure of the externa! canal on 


the left 


hig. 6—Acquired Atresia Case 2: A 
tive appearance 


preope 


postoperative appearance 


i 
~\ 
| 

A 
8 B 
43 
Inthony 


history of having injured his left 


He had a 
automobile 
There had 


canal and pain at that time 


ear in an accident about six montlis 


previously been bleeding from the 


As healing proceeded, 
stenosis and hearing loss occurred. About two and 


one-half months before my seeing this patient, an 


operation had been performed elsewhere, in which 


been removed and 


The 


the soft-tissue obstruction had 


the raw surfaces skin grafted stenosis had 


recurred 
Physical examination was newative except for 
the left auditory 


to a complete stricture at the junction of the outer 


canal, which had drawn down 


one-third and the inner two-thirds of the canal 


The skin graft from the previous procedure was 
present and seemed to have taken well, external 
to the point closure 

Operation —On July 20, 1954, 


intratracheal anesthesia, the usual endaural incision 


under general 


was made and the periosteum elevated. The area 


of healed, fibrous stenosis was cored out. Beyond 
this pomt the canal was seen to be epithelized but 
quite narrow, The bony portion of the canal was 
irregular and narrow with a number of spurs pro 
truding slightly into the lumen. From this point, 
in an effort to take advantage of all the potential 
space available, a modified radical mastoidectomy 
procedure was done with the exception that the 
bridge was not taken down and the attic was not 
unroofed completely 

split-thickness skin graft) was taken from 
the abdomen, perforated at regular intervals, and 
divided into three 
floor of the 


edge of the wound anteriorly, and the third por 


parts. One was placed in the 


cavity, one was sutured to the skin 


manner posteriorly 


third 


tion was sutured in like 


second and portions 


The free edges of the 
were allowed to fall into the cavity 


The 


petrolatum gauze strips and cellulose sponges. The 


wound was packed as in Case 1) with 


postoperative course was uneventful Sponges 
were removed on the 6th day and the petrolatum 
10th day 


epithelized by the 


The cavity was dry but 
30th day 


three weeks postoperativels 


trips on the 

hot completely 
An audiogram done 

revealed 20 db. los 


from approximately 


in the speech frequencies, up 
dh. preoperatively 
patient was last May, 1956 


postoperatively ) At that tame 


seen in (two 
and one-half years 
the canal was quite adequate in) size and wa 
epithelized 


(Fig. 7) \ 


seen in the office 


completely 
Cask 3 woman aged 24 
on May 29, 1952, 


recurrent 


white 
years was first 
referred for treatment of abscesses be 
lund her left ear 

She gave a history of having had otitis media 
and mastoiditis following scarlet fever the 
that 


Over the 


age of 5, At time a radical mastoidectomy 


had been done intervening years, ab 


scesses were said to have appeared behind the left 
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\tresia Case 3: A, preopera 
postoperative appearance 


Fig. 7.—Acquired 
tive appearance. /} 
ear at intervals of approximately one year 
Treatment had consisted of incision and drainage 
Such an abscess had appeared and been incised 
and drained one week prior to her referral to us, 
but it had 


return of pain and moderate temperature elevation 


immediately recurred, accompanied by 


Physical examination was negative except for 
The 


auditory canal terminated about 1 em 


the left ear and mastoid region external 
medially in 
Posterior to the auricle was 


The 


entire area was indurated, irregular, scarred, and 


a complete atresia 
a healed postauricular incision skin of the 


tender. In one area a well-localized abscess was 
seen 
Operation.—On 


endotracheal 


under general 


May 31, 


anesthesia, a 


1951, 


postauricular incision 


was made, passing through the postauricular ab 


Considerable necrotic tissue was removed 


SCESS 
nN order lo expose healthy skin and subcutaneou 
tissue for closure. The abscess communicated wit! 


the old 


and cholesteatomatous debris, which was removed 


radical mastoid cavity and contained pus 


lhe previous surgery was seen to have been com 


plete. The cavity was smoothed up and overhang 


removed with the dental burrs The ; a ot 


itresia of the external canal was excised Po 


terior to the new orifice, the skin was undermined 


fairly widely and cartilage was removed to enlarge 
turned under 


‘| he cavil 


gauze 


the orifice so that the skin could be 
to hasten epithelization of the cavity 


ligdiths 


Phe packing was removed on the 5th day, and 


was packed with petrolatum 


the postoperative uneventful, 


that a 


COUrse Was except 


small postauricular fistula developed and 


12th 


occurred because so much necrotic tissue had 


was noted on the postoperative day. This 


al. 65 


Vay, 


‘A. 
| 
/ 
‘CCS 
= 057 


ATRESIA OF TH 


(( 


ren that closure of the postauricular wound 


had been dithcult, Knough skin was provided for 
up skin from the 
aspect of the on the 13th 


This time no fistula developed. The 


secondary closure by freeing 


posterior post 
operative day 


was clean and dry on the 20th day 


cavity 

The patient was last seen for another illness on 
Oct. 12, 1953 (two and one-half years post 
operatively), with a clean, dry cavity 

CASE 4 \ white man aged 44 was first seen 


in consultation on Jan. 6, 1956. The patient gave 
a lustory of having been injured two days 
previously by a .22 caliber bullet, which entered 


the left side of the face and apparently lodged 
in the left ear There had 
from the left ear canal and difficulty 


Physical examination revealed a wound of entry 


canal, been bleeding 


in chewing 


on the left side of the face, just below the infra 
foramen. There 
the left external 


orbital was facial weakness on 
the left and 
peared to be filled with blood 


Roentgenograms of the area revealed an opaque 


auditory canal ap 


left antrum, and the condyloid process of the left 
mandible was seen to be shattered 


Immediate treatment consisted of prophylactic 


antibiotics, and one week later a small part of 
the tympanic membrane posterior-superiorly was 
visualized by removing the clot, multiple bone 


fragments, and a 3&4 mm. fragment of lead from 


lacerated it 


the external canal, resulting external canal 


was so small ‘and was felt even an 


obturator left in place would not assure a canal of 
therefore al 


satisfactory size. The cavity was 
lowed to heal with a view toward secondary re 
pair at a later date 

Operation.—On July 19, 1956, under general 
endotracheal anesthesia, the usual endaural in 


cision was made and the periosteum elevated. Skin 


was elevated from the conchal cartilage posteriorly 


and a half-moon of cartilage removed Three 
small fragments of lead were removed, one from 
the floor of the external canal and two from the 
mastoid process One of the latter two was 


Anthony 


EXTERNAL AUDITORY CANAL 


hig. 8 —-After the un- 
usual endaural incision is 
made, skin is elevated 
posteriorly (4) and a 
half-moon of conchal 
cartilage is removed (B) 
A short pedicle flap (C) 
is thus created which en 
epithelization 
posteriorly in the cavity 
when it packed into 
the cavity This also 
tends to make a larger 
meatus with less tendency 
toward later 

first saw this 
im use on. the 
Service of Dy 
Willams, in 


COUTALES 


stenosis 
technique 
Surgical 
Henry | 
1948 


unbedded, and its removal revealed granu 
The 


was cored out and 


deeply 
lation tissue beneath it in the mastoid cells 
area of healed fibrous atresia 
medially to the drum, 
The atthe antrum 
filled 
and 


\ modified radical 


was found not to extend 


ending | em. lateral to the drum 


and mastoid cells were found to be with 


granulation tissue and were unroofed their 


contents removed by curettage 


mastoidectomy was done, sparing the tympann 


membrane and ossicles 


The postoperative course was uneventful, and 
on the 14th postoperative day, a split-thickness 
graft was taken from the medial aspect of the 


into the cavity on the 


laid 


granulation tissue 
~ 


left) upper 
healthy 


The patient was last seen on Sept. 11, 


arn 


1956, with 


a clean, dry cavity 


Summary and Conclusions 


The problem of congenital external audi 
tory canal atresia is discussed, and a patient 
on whom exploratory and bilateral corres 
tive surgery has been done is presented. To 
my knowledge only two other operations 
revealing congenitally absent stapes have 
been reported, 

our patients with acquired complete ex 
ternal auditory canal atresia, in two of 
whom previous corrective procedures had 
not been satisfactory, are pre sented 

No conclusions can be drawn from thes: 
few cases, but it would seem that the tech 
nique used for the acquired atresias may be 
relied upon to produce satisfactory results 
Also, it would appear that the prognosis i 
and probably 


adversely affected surgery 


contraindicated in the unpneumatized Mas 


because ol 


toid cases of congenital atresia 


j 
vic 
8 Cc 
. 


the technical difficulty and danger of the 
operation as well as the possibility of the 


mechanism being so 


sound-conducting 
poorly developed that the hearing improve 


ment cannot be attained. 

Prosthetic devices for the prevention of 
stenosis postoperatively were not required 
in any of these cases. Instead, a half-moon 
of cartilage was removed from the concha, 
immediately posterior to the endaural inci 
sion after undermining the skin, thus creat 
ing a small flap which was packed in place 
posteriorly (Vig. 8). This tends to make 
for a larger meatus and tends to prevent 
stenosis postoperatively, Splitting the upper 
end of the endaural incisions postoperatively 
was not necessary to prevent stenosis be 
cause of primary or secondary (Acquired 
Case 4) 
surfaces in most cases 


705 Fifth Ave 


Atresia, skin grafting of these 
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General Considerations 


WILLIAM F. HULSE, M.D., Cleveland 


This paper represents my impressions and 
experience as bronchoscopi tom a county 
sanatorium of 450 beds over a period of 20 


years. During that period there were ap 


proximately 3500) bronchoscopic examina 
thos. 

Prior to 1930 bronchoscopy was seldom 
It was 


It took 


employed in pulmonary tuberculosis. 
listed as a contraindication by some 
about a decade for this valuable diagnostic 
Dur 


ing this period, it became increasingly more 


procedure to become widely accepted 


evident that in careful hands this procedure 
held little hazard to the patients’ immediate 
or future welfare. Instead, it became an im 
portant procedure upon which the internist 
rehed for patient management. retro 
spect it seems that relatively little was being 
accomplished during early period of 
bronchoscopy in pulmonary tuberculosis 
other than aiding in clarifying the prog 
nosis. 

The introduction and subsequent develop 


ment of the antituberculosis drugs empha 


sized sands enhanced tthe value 
bronchoscopic inspection. The use of these 
specific antimicrobials has made bron 
choseopy possible much earlier than was 


formerly thought expedient. Today we do 
many bronchoscopies within a few days after 
fee) 


that the presence of positive findings in the 


admission to the hospital because we 


trachea or bronchi will have considerable 

influence on immediate and future therapy 
In contrast to laryngeal tuberculosis, spe 

cife findings in the trachea or bronchi need 
Accepted for publication Oct. 12, 1956. 


Accepted as a candidate’s thesis in partial 


fulfillment of the requirements for membership 
in the American 


sociation. 


As 


Bronchoscopy in Tuberculosis 


evidence of ad 


allied 


vanced pulmonary tuberculosis. [nan un 


not be with x-ray 
usual case, which is presented later in’ the 


paper, the lung fields were interpreted as 


clear except for some caleitie ce posits 
ligure 2 represents the outcome without 
specific therapy. This also illustrates the 


results of 1odized oil on the total picture, a 
this patient had this form of diagnostic pro 
cedure prior to admission to the tuberculosis 
hospital. Because of the sometimes mdefiniie 


pulmonary picture a smear of bronchial 


lesions for tubercle bacilli is always in order 
even though some other type of pathology 
lesion may 


Is suspected. [even though the 


actually be tuberculosis, a positive smear may 


be difficult to obtain if only one or two 
specimens are examined, 
In the broadest consideration of bron 


choscopy the major aspect is interpretation 
Most of the 


are done in the county hospital in this area 


of the findings. cases which 
are those with severe pulmonary tubereu 
This left 


mechanmieal or evidence of it 


losis, may have permanent 
infectious 
severity It is important that we be able to 
tell the internist the severity and chronicity 
of our positive findings and thus establish a 
prognostic pattern. Since bronchoscopy has 
become a much more frequent procedure the 
operators have naturally become more adept 
in carrying out this operation. However, the 
mere faet that the operator has been able 
to introduce the bronchoscope does not mean 
that his have 


obligations to the patient 


ended. They have just begun 
Indications 
Wheeze.-lf the patient has viscous se 


cretions there may be ronchi, musical sounds, 
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or wheezing, either in combination or by 
themselves, If these extraneous sounds are 
in the midline and can be coughed away, 
there is probably no narrowing of the 
lumina. The presence of a persistent wheeze 
away from the midline which cannot be 
forced away by the patient is certainly sus 
pect and indicates that a bronchoscopy is in 
order. However, a patient who has a low 
vital capacity may not be able to accomplish 
this, but if doubt remains a bronchoscopic 
examination should be made 


Blocked 


which is somewhat presumptive and is made 


Cavity is diagnosis 
only by x-ray. Such a case would be one in 
which a cavity shows alternate opacity and 
translucency, Should a stricture be detected 
in a major or minor bronchus in a case of 
blocked cavity the bronchoscopist, in coop 
eration with the thoracic surgeon, will soon 
arrive at a recommendation for resectional 
surgery. Even with no demonstrable evi 
dence of stricture the recommendation for 
resection is usually clear-cut, 

Tension Cavity. -In contrast to a blocked 
cavity, these are usually thin-walled and rep 
resent a pressure area which has come about 
through a ball-valve mechanism, resulting in 
As in the case of a blocked 


cavity, the actual cause may not be apparent, 


air entrapment, 


as it may be beyond the limited field of 
vision, These respond rapidly to modern 


therapy and are caused by endobronchial 


tuberculosis. In the presence of a tension ot 
blocked cavity, collapse therapy is usually 
the 


control, 


contraindicated until area has been 


Should 


used the blocking likely to 


brought under collapse 
therapy be 
become compounded because drainage will 
become further impaired. 
Source of Positive Sputum..Whether the 
x-rays indicate it or not, pulmonary tuber 
culosis is usually a bilateral disease. Since 
X-rays are only a record of shadows they 
may be quite misleading, particularly if only 
a flat view is taken. In the presence of bi 
lateral opacities the internist is sometimes at 
a loss to know which side contains the most, 
or the disease 


active Bronchoscopy may 
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clear up this problem, as the operator may 
be able to inform him that all or most of the 
secretions seem to be coming from one side 
or even from a single segmental opening. In 
this way the internist may be able to avoid 
waiting for a series of comparison films be 
fore his problem is resolved. 

With present-day therapy the tubercle 
bacilli difficult to 
sputum examination and even more difficult 


are sometimes find on 


to culture. Modern therapy quickly elimi 
nates the organisms which are free-floating, 
but those which are locked in fibrotic areas 
are elusive. During the process of anesthe 
sia the patient expels most of his stagnated 
bronchial secretions, while those which are 
seen during bronchoscopy may be assumed 
to be fresh from the site of the pathology. 
Here, then, the bronchoscopist is able to 
supply fresh material for laboratory exami 
nation. The fact remains, however, that a 
patient with a negative smear and culture 
may not be as safe as he once was. 
Persistently Positive Sputum.—There are 
many cases on record who have demonstra 
ble and persistent organisms whose source 
cannot be determined and whose other lab 
oratory and physical findings are in order 
An ordinary flat film of the chest will usual 
ly reveal only about three-quarters of the 
lung fields. Because of the density of the 
mediastinum and the composition of the 
thoracic cage itself, even further views may 
the 


Bronchoscopy then becomes indicated. This 


be insufficient to clarify problem 


may reveal one or more secreting bron 
choglandular sinus tracts to be the source. It 
may also reveal an unsuspected segment to 
be the source. Should a draining sinus tract 
be found there is very little to be done ex 
This 


The internist may be told 


cept to hope that it will burn itself out 
it usually does 
that 


positive sputum originating from a 
sinus tract is probably not as important as 
if it were coming from the parenchyma of 
the lung. Since modern tuberculosis therapy 
is rationed for a stretched-out period of 


several years, the patient is not likely to 
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spread his sinus tract disease to the lung 
itself, 

Low Vital Capacits 
of low vital capacity which are not commen 


There are instances 


surate with the x-ray findings or the patient's 
effort at the time of testing. Should a read 
ing be far out of line a bronchoscopic search 
should be made to determine the cause. In 
fibrotic pulmonary tuberculosis the displace 
ment of the tracheobronchial tree and dia 
phragm marked, Pleural 
thickening and loss of normal diaphragmatic 


may be rather 
mobility may contribute to lowered vital 
capacity also. 

The pathological excursions of the bron 
chial tree may cause a kinking of a large or 
small airpassage, making the normal flow of 
air impossible. This sequela is more likely to 
oceur if there has been absorption of the 
supporting structures due to present or past 
submucosal tuberculosis. Kinking and stric 
ture are not so common since the advent of 
the antituberculosis drugs. When either of 
these conditions does exist the physiology ts 
more seriously impaired than would be im 
mediately apparent. If there is a 50% nar 
rowing of a lumen the remaining available 
Should the 


narrowing be of a serious character the pa 


area is quartered, not halved. 


tient must expend more effort during respi 
ration, with the result that dyspnea may be 
present on slight) exertion. [exertional 
dyspnea from luminal narrowing should be 
differentiated from that of parenchymal de 
struction. This is particularly important if 
resection surgery is contemplated, as the first 
condition only means that the patient just 
has to work a little harder in order to get his 
respiratory chores done. 

dilating 


Correction of stricture by 


through |'. bronchoscope has, in our hands, 
met with little permanent suecess. Any ma 
nipulation of a stricture carries with it the 


danger of mucosal rupture or abrasion. A 


worsening of the original condition may 
follow. 
Streaking. Among the patients any 


tuberculosis hospital is the occasional case 


times has blood-streaked sputum. 


who at 


Tlulse 


This patient is in a much different category 
than the one who has a frank hemorrhage 
Bronchoscopy has no place ina frank hemor 
rhage. Not only may further hemorrhage 
result but the field of vision is so obscured 
that we are not able to ac complish the result 
of determining the source. In streaking we 
may be able Phe 
surgeon may then determine whether or not 


to pinpoint the source 
he will resect this area. 

Probably the commonest cause of persis 
tent streaking in pulmonary tuberculosis 1s 
post-tuberculosis bronchiectasis. Bronchies 
tasis of this type is rather common in our 
local sanatoria. In the apical region this ts 
of relatively little consequence im contrast 
This 
apparently is due to the fact that the apical 
lesions have a dependent drainage and are 
more likely to epithelize. The and 
middle lobes are apt to have stasis and pool 


to that in the middle and lower lobes 


lower 


ing of secretions. Adding to the seriousness 
is impairment of diaphragmatic movement 
due to previous pleurisy or surgical phrenic 
paralysis. 

Making a diagnosis of bronchiectasis by 
bronchoscopy is almost impossible im most 
cases, but the bronchoscopist may be in a 
This 
procedure is easily done and is essentially 
A deterring 


position of suggesting bronchograms 


without hazard to the patient 
factor in doing bronchograms is that it ob 
sometimes as long as 


secures the field) for 


several weeks. Too, while it is absorbing, it 
so nearly simulates exudative tuberculosis 
that it may in itself present a further diag 
nostic problem. Figure 1 demonstrates ab 
sorbing iodized oil in both bases 
Postresectional Inspection 


tomy or pneumonectomy there is usually left 


During lobe« 


a considerable stump at the operative site 
In closing the sectioned bronchus a number 
of mattress sutures are used to avoid leak 


Silk thread is most commonly used for 


age 
this purpose and is, of course, a foreign 
body. We have seen endobronchial sutures 


surrounded by intense reaction, and patients 
have at times expectorated this material 


These may be visualized for several years 


KO 


q 
= 


following operation. In an upper lobectomy 
We prob 


ably should not do so anyway lest a sinus 


we are unable to extract these. 


tract result. Operative specimens have been 
noted to have microscopically active tubercu- 
losis in the stump even though no evidence 
of this could be seen at the preoperative 
bronchoscopy. 

If the foreign-body reaction is severe 
consultation with the thoracic surgeon is in 
dicated so that he may consider surgical re 
vision of this area, Though reaction is not 
marked at the operative site, inspection may 
reveal a sinus tract. The extent of this may 
be outlined with radiopaque material. 

Intractable Cough. 
two factors: laryngeal and tracheal. The first 


This may be due to 


1s usually obvious, but the second may be 
rather vague, The first is usually not pro 
ductive, while the second frequently is. They 
may be the result of deviation or torsion of 
the tracheobronchial tree, If this be the only 
demonstrable cause, very little can be done 
about it except to assure the patient that 
after a period of adjustment the symptom 
will gradually improve. 

Figure 1 demonstrates a case of intract 
able cough which was moderately produc 
tive. The lung fields were read as clear, but 
the had 
tuberculosis on the left side. igure 2, four 


patient extensive endobronchial 
years later, is a terminal film. This patient 
did not receive antituberculosis medication. 
The patient who does is not likely to present 
such a sequence, 

Atelectasis. Vhis condition may develop 
within a few hours or may be slow in pre 
senting itself. This is not to be confused 
with consolidation or contraction due to long 
standing disease. [Fluoroscopy and_ serial 
chest films are helpful in determining the 
etiology. 

Atelectasis is due to blocking of a bron 
chus. If this be a major bronchus the endo 
scopist will usually be able to determine the 
cause. If this occurs in a patient who ts re 
ceiving pneumothorax or pneumoperitone 
um, the bronchoscopist should recommend 


that collapse therapy be stopped at once 
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and that most of the air be aspirated as 


quickly as is feasible. This does not mean that 


collapse therapy need be discarded perma- 
nently but that in the future it should be 
given with caution if the bronchoscopist so 
indicates from his positive findings. 

The commonest causes of sudden atelecta 
sis are postoperatively retained secretions 
and a retained clot following hemoptysis. 
The commonest causes of gradual atelectasis 
are, probably, granulations, kinking, stricture 
formation, and impingement on a lumen by 
tumor formation. [Tollowing extensive api 
cal tuberculosis we also see definable areas 
which remain following healing, which prob 
ably represent epithelized residual cavities. 
These are termed bronchiectasis for want of 
better terminology. 

Suspected Malignancy. Certain types of 
malignant pulmonary lesions are not in 
frequently confused with tuberculosis, and 
their delineation — is difficult. 
While rare, it must be kept in mind that they 
may occur concurrently. Adding to the con 


sometimes 


fusion in certain cases is the type of carci 
noma which is cavitating. Modern methods 
of detection and the changing attitude of 
the surgeons toward the nummular lesions 
in the chest have elevated the percentage of 
pulmonary malignancies. A bronchogenic 
carcinoma apparently may lie dormant be 


the The 


longest case on local record is about three 


fore reaching explosive stage. 
years of serial film follow-up before excis 
ional surgery was carried out. Most of the 
so-called “coin lesions” in the lung. fields 
will fall into the category of tuberculomas or 
malignancies. The feeling locally is that 
since both may become suddenly violent all 
these lesions had best be extirpated. 
Unless a malignancy is exfoliating at the 
time of bronchoscopy, the endoscopist will 
be unable to make a diagnosis if bronchial 
aspirations or washings alone are used. 
This examination requires the assistance of 
a skilled cytologist. Repeat bronchoscopy is 
the common procedure in many cases. 
Should a proliferative mass be available to 


the operator he will, of course, be able to do 
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a biopsy of the suspected area. Unfortunate 
ly, most of the pulmonary malignancies are 
beyond the field of vision. A bronchoscopic 
examination may be of value in determining 
the operability of a malignan’ lesion, along 
with scalene and/or mediastinal node biopsy 

Other Mass 
have placed many patients in a more favor 


Diseases chest surveys 


able category than they were in the past 
Fungus and nontuberculous bacterial lesions 
have been diagnosed in the presence of pul 
tuberculosis, whereas 


monary formerly 


tuberculosis eclipsed the 


We are able to 
smears and cultures through the broncho 


uncontrollable 
secondary problem. make 
cope and at times be of diagnostic assist 


ance by so doing 


Bronchoscopic Procedure 


Anesthesia —Some operators prefer a 


general anesthesia for all cases in’ bron 


choscopy | do not subscribe to this and feel 
that this should be reserved for unecontrolla 
ble children and recalcitrant adults. 

There is a growing list of substances which 
are currently used for topical anesthesia 
Personal equation and experience will dic 
tate for most the local anesthetic of choice 
Cocaine has many advocates in many well 
known clinics” but perhaps should not be 
used by those with little experience. 

Most toxic reactions can be brought un 
der control with immediate intravenous bat 
A suitable emergency tray at the 
If top 


biturates. 
side of the anesthetist is mandatory 
ical anesthetics are given to a large series of 
patients there ts to be expected an occasional 
side-reaction, Since these are only reluc 

tantly reported, we have no knowledge of 


Whatever 


the substance personally used we must al 


their incidence percentagewise 


ways keep in mind that it may take off on 
an undesirable tangent even in small doses 
Since a considerable amount of the solution 
is either swallowed or expectorated, we are 
unable to determine with any degree of ac 
curacy just how much is absorbed by the 


patient, 


Hulse 


consists in administering 
(Nembutal), 
(0.1 gm.), one to two hours preoperatively 
Morphine, 1/6 grain (10 mg.), and atropine, 


all. 


Po some, the morphine and atropine dosage 


Qur method 


pentobarbital grains 


1/200 grain (0.3 mg.), are given on 


may seem homeopathic, but we are not im 


terested in knocking the patient out or com 
pletely drying up his secretions want 


and we are interested im 


him COOPETALVe 


interpreting secretions 
( Pontocamne 


We 


have spec ial lips for this, but anesthesia ts 


One per cent tetracame 


used to spray the pharynx and larynx 


easily attained with an ordinary household 
atomizer, After this the patient is instructed 
to breathe a litth deeper than he ordinarily 
would and further spray is unhaled into the 
\fter the 


scope is directly inserted further solution ts 


tracheobronchial tree broncho 
atomized or dropped through the broncho 


Should at by prs be deemed advisable 


scope 

the selected site may be swabbed with this 
material. Since pains fibers are very 
abundant the tracheobronchial mucosa, 


this method will sutfiee. Tf any difficulty ts 


encountered the fault will be technical, not 


medical 
The local anesthetics most widely im use 
for bronchoscopy are the worse convulsants ; 


toxicity of the higher 


this, of course, mean 
centers, They are, in a sense, toxic to the 
sensory nerve endings; otherwise, they 


We have no practi 


would not work at all 


cal knowledge of how they work. lollowing 


a lethal incident from topical anesthesia an 


autopsy reveals no practical information 


Testing for sensitivity is not reliable, and 


therefore these substances carry with them 


a slight but definite risk. There ean 


little doubt 


that each patient ha his own 


toleranee for medication, 


threshold of any 


and this may vary according to the general 
physical status as well as age. leach case 


then, must be considered as a potential re 


actor, and material must be within immed 


ate reach for counteraction. Reactions are 


in the category of anaphylaxis and are prob 
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ably associated in some way with histamine 


misbehavior 

Many of the antihistamine substanees on 
the market today are excellent topical anes 
thetics in solution. Some of these are being 
successfully employed in the tield of gastro 
Since these drugs 


scopy and 


are widely used in the field of anaphylaxis, 


cystose Ops 


| felt that they might be employed in bron 
choscopy inasmuch as our two main prob 
Jems would seem to be resolved by one drug 


sunultaneously, 
I hie 


experiment experiment was 


carried out 
unselected anesthetized 


len patient were 


with 2% 


thon 


tripelennamime (Pyribenzamine) solu 


Prior to using this material on patients, 1 


tablet 
In 


unpleasant bitterness 


form and im solution on omy 


both 


tried it oan 
rather 
‘There 


salivation 


oral mucosa of these forms a 


Was noted at once 


also a considerable increase in 


It this 
could 


Was 
disadvantage it certainly 
all the 


used topical anesthetics have 


were the only 
he 


commonly 


not considered important, as 


other 


to some degree this tvpe ot activity In my 


personal experience this anesthesia comes into 
full 


mm depth with cocaine and tetracaine 


force in about four minutes and compares 


Although 
cocaine and tetracaine act much more rapidly, 
of anesthesia is profound. There 


This is followed by a period 


the depree 


Was no irritation anesthesia persists for 


about 15 minutes 
of mild tingling, then no sensation of any kind 
felt that 


superior substanee for bronchoscopy 


It was therefore we might have a 
This was 
not the case 

a different 


all 


anes 


The patients were not aware that 


was to be employed. They 


ol at, 


substance were 


aware however, immediately after 
thesia was started, during bronchoscopy, and 
ol the The 


were and 


atter removal bronchoseope first 


complaints those of bitterness in 


creased secretions, the latter being quite obvious 
In this instanee they hindered 
ot the 


to the operator 


the introduction bronchoscope but did 


We 


10 cases 


not prevent its ultimate insertion were 


all 


bronchoscope the 


to carry out the procedure in 


Following removal of the 


patients were questioned relative to their ex 


had 
\ll 


burning 


particularly who 


1% 


intense 


perience, SIX previous 
10 


ot 


ad 
the 


bronchoscopy with tetracaine 


mitted to rather 


tracheobronchial tree. It was obvious that they 


had some distress in breathing, but this was not 


of the obstructive type. One patient explained 
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the sensation as being about the same as taking 

a deep breath during an attack of severe bron 

chitis 

\ much larger series was contemplated, but 
10 

vincing 


the cases described were numerically con 


While the cases could all be done, it 
that a 2% solution of tripelenna- 


was evident 


mine is an inferior topical anesthetic for bron- 


choscopy 
Interpretation 


lack 


endobronchial 


The limited field of vision and the 


of well-defined reaction in 
tuberculosis render interpretation of path 
ological findings doubly difficult. Unless the 
lesion becomes secondarily infected a tuber 
culous abscess or ulcer is commonly de 
the 


angle bronchoscope has brought about the 


scribed as “cold.” The routine use of 
valuable visualization of the upper lobe sys 
tems. Since pulmonary tuberculosis is usu 
ally confined to the upper lobes the use of 
this instrument is obligatory. Because of re 
of the left 


bronchus this may be impossible to intro 


traction and distortion main 
duce for full visualization of the entire up 
per lobe bronchi and their segmental orifices 
lor the same reasons the lower portion of 
the left main bronchus may be beyond the 
This unfortunate situ 


but 


field of vision also. 
ation occurs in about 20% of the cases 
the visualized portion of the mucosa and 
the overlying secretions may be noted and 
evaluated. 

Aside from actual lesions, the configura 
tion of the tracheobronchial tree, status of 
the mucosa, and type and amount of secre 
tions should be noted. A negative examina 
tion may in a sense give positive information 
to the internist inasmuch as his diagnostic 
and therapeutic regimen may be influenced. 

In suspected endobronchial tuberculosis 
the interpretation should not be equivocal. 
If there is any doubt, it should be called 
tuberculous and bronchoscopy should be 
subsequently repeated following a therapeu 
tic trial of the specific antimicrobials. Unless 
further untoward signs and symptoms occur 
the repeat bronchoscopy may be done in 
four weeks. 


about If the diagnosis was in 


doubt at the first bronchoscopy, it should 
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be quite clear at the second examination if 
the pathology was tuberculosis and the pa 
tient had had appropriate antituberculosis 
therapy. 

There are three possible routes by which 
endobronchial tuberculosis may occur. These 
are contiguity, continuity, 2nd implantation. 
Any discussion of these might find advocates 
favoring one over the others. The theory 
might be advanced that implantation is not 
very likely, since the patient with secretory 
pulmonary tuberculosis has a_ protective 
blanket of mucus and ciliary action for pro 
tection. In microscopic or gross cavitation 
there is always some degree of endobron 
chial tuberculosis which has occurred by 
continuity. This has been well documented. 
The case reported in this paper probably 
represents a tuberculous peribronchial gland 
which eroded into the left: main bronchus. 

Patients with endobronchial tuberculosis 
may have pain in the chest, but this in no 
way should lead one to suspect that it origi 
nated from the bronchial disease. 

We have found that the type of tubercu 
losis seen in the bronchi will usually mirror 
that which is present in the lungs. The term 
“bronchi” is used deliberately, since endo 
spills over 


tuberculosis seldom 


The 


bronchial 
the 
not apparent. 


into trachea. reason for this is 
The amount of cough and secretions does 

not contribute to the diagnosis of specific 

endobronchial disease. 
Superficial Lesions I hese 


may be con 


fined to a single large uleer or may be rep 
resented by pin-point ulcerations. Both of 
these may be difficult to see, as there may be 
little the 


areas. Gentle swabbing with 30% silver m 


reaction and around denuded 


trate will bring them sharp focus 
immediately in the same manner as ulcers so 
treated in the oral cavity. Since this method 
was formerly the treatment of choiwe in 
endobronchial tuberculosis, no harm will be 
We have not 


resort to this treatment, however, since the 


found it necessary to 


done 


antituberculosis drugs were — introduced 


Superficial ulceration 1s usually exudative in 


llulse 


type and therefore responds rather rapidly 
to the specific antimicrobials. 

Submucosal Lesions. This type of path 
ology may accompany the superficial lesions. 
Under therapy, however, the superficial ul 
ceration clears rather rapidly but submucosal 
pathology is more persistent, since it is more 
fibrotic. Submucosal tuberculosis presents a 
roughened appearance, since the pathology 

As the fibrosis progresses the 
the be altered due 


is scattered. 


lumen 


contour of may 


to irregular sear formation. Submucosal tu 
berculosis is more serious than the superti 
cial type, as it may involve the supporting 
structures. This may result in weakening 
or absorption of cartilage. 


Sinus Tracts..-The mediastinal glands are 


concentrated about the bifurcation of the 
trachea. Those which are involved with 
tuberculosis and lie adjacent to the tra 
cheobronchial tree in that) area might 


bronchus 
We have 


in thei 


be expected to adhere to a 
and finally erode into the lumen 
been able to follow several of these 


natural sequence. At the onset the gland 


not only erodes, it erupts. Tf no therapy has 
been instituted granulations form about the 
crater and are likely to spread by continuity 
about the surrounding mucosa and may in 
The site of eruption 

this 


often 


volve the entire lumen 


is then obscured. bor reason sinus 


tracts were not very seen prior to 


modern therapy (glandular tuberculosis does 
not respond very well to modern therapy but 
the endobronehial component does, and the 
sinus tracts may be expected to drain for a 


period of weeks or even months. Because of 


this there is a tendency for the draining 
sinus tracts to become epithelized and there 
fore remain open permanently. Some of 
these tracts may never drain again, while 
others may apparently show intermittent 


And this be the 


positive 


drainage indefinitely 


source of unexplained cultures 
During bronchoscopy all secretions must be 
wiped or aspirated away or these tracts may 
be overlooked. They are usually 0.5 to 
2mm. in diameter, although larger ones have 


They may be multiple 


been noted 


“te 
? ve 
: 


and Kinking 

These are considered together, since they 
the 
common effect of diminishing a lumen. It 
the 
term stricture to those cases whose etiology 
this 
trast to the narrowing which is due to edema 
that 


Stricture, Narrowing, 


are of a mechanical nature and have 


is probably more desirable to restrict 


is scar tissue; not reversible, ino con 


and hyperemia. It is important these 


three categories be distinguished 


\ stricture maintains a uniform luminal 


contour, Narrowing may result from extra 


bronchial or tracheal pressure. Kinking may 


result’ from displacement of the tracheo 


bronchial tree and may occur early if the 


supporting structures haye been lost or 


weakened due to disease. 


Report of Case 


In September, 1941, the patient, a 50-year-old 


white woman, complained of a cough and a 


treated for bron 


194], a 


taken, 


and 


chitis. In 


wheeze Was nonspecific 


November, positive sputum 


was tound and a film was which was 


Figure | 
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Figure 2 


read as essentially negative. Shortly afterward 
iodized oil was instilled at both bases prior to 
the 


his is shown partially absorbed in Figure 1 


admission to county tuberculosis hospital 
\ change was noted in the lung fields in De 
cember, 1941, 


brone hoscopy 


The patient finally consented to 


and extensive endobronchial 
tuberculosis of the left main bronchus was diag 
nosed. Figure 1 is the hospital admission film 


Figure 2 is a terminal film. Between these were 
many which showed slow but gradual progres 
The left 


and a 


sion of the disease in both lung fields 


maim bronchus became obstructed, 


drowned left lung was noted. The elements of 
atelectasis, fibrosis, mediastinal shift to the left, 
and subtotal destruction of the left lung were 
noted 


Vhis 


specih 


in the serial films. 


patient had ‘no opportunity to receive 


antimicrobials, as they 
This 


neglected cases 


were not yet 


available. picture is only seen today in 


Summary 


The indications, method, and interpreta 


tions are outlined for bronchoscopy in tuber 


culosis, 
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Bulbar Poliomyelitis 
Surgical Restoration of Function 


SAMUEL KAPLAN, M.D., Beverly Hills, Calif. 


In bulbar poliomyelitis one of the serious 


Not 


only is the patient unable to take food not 


complications is the inability to swallow 


mally, but he is unable to dispose of his 
oral and nasopharyngeal secretions, These 
When this 


condition is combined, as it often is, with 


secretions are often aspirated, 
an absent or décreased cough reflex, tra 
cheotomy is necessary so that the aspirated 
material may be removed by suction. Ire 
quent attacks of atelectasis occur, requiring 
bronchoscopy for aspirations of the plugs 

The occurrence of this condition in bul 
bar poliomyelitis is very common. lortu 
nately most of the cases improve. There 
are a considerable number that do not im 
prove and are left seriously crippled Not 
only do they have to be fed by nasogastric 
tube or gastrostomy, but they also have to 


‘| here 


are cases that overcome the difficulty mn time 


wear a permanent tracheotomy tube 


There have been improvements as long as two 


years after the original onset. Vor this 
surgical interven 


reason consideration of 


tion is delayed at least two years, in which 
time every effort short of surgery is em 
methods will be 


Some of these 


As to the actual 


of permanent residual paralysis, figures are 


ployed. 


discussed later incidence 


some 70 
We 


must consider this complication as a new 


not available. However, there ae 


cases in) Southern California alone 
disease resulting from medical progress. Be 
fore the use of respirators, tracheotomy, 
bronchoscopy, and, of course, the antibiotics, 
there were no survivals. 

Aug. 10, 1956 
before the Section ot 


Medical 


Accepted for publication 
Read 
the California 


Otolaryngology of 


April, 1956 


Assoc lation, 


Paralysis of the Swallowing Mechanism Following 


mechanism im 


\\ hen 


volved, or 


considering the 
the 
in this condition, we 


rather failure of the mech 


anism involved, run 


into much that is unexplored and theoreti 


eal. Roentgenographic studies (hig. 1) of 


the cases reported in this article show. the 


opaque medium to enter the hypopharynx 


and stop in the region of the erieophar 


on 


Figure | 


yngeus muscle. Until recently the erico 


pharyngeus muscle was considered a part 
of the inferior pharyngeal constrictor. We 
must, however, change this view and regard 
the 


structure with an innervation that is entirely 


ericopharyngeus as independent 


separate, The action of the ericopharyn 


geus 1s to open when the pharyngeal con 


strictors contract There seems to be a 


> 
4 
Re 

j 

a 

— 


A, 


a 
I} inferior Constrictor 


Cricopharyngeus 


Figure 2 


of coordination the 


action of these muscles ; sensory stimulation 


definite mechanism 
of the pharynx causes a contraction of the 
This 
of 


believed 


contraction in 
stitutes a the cricopharyn 
It that the 
anibiguous, which has all of the 9th, 
the 


coordination of swallowing, and 


pharyngeal muscles. 
relaxation 
nucleus 
10th, 
for 
the 
How 


1s 


geus. 


center 
that 


and cramal nerves, 1s 


neuropathology occurs in this area. 


ever, it is also possible that degenerative 
afferent nerve leading from 
at fault, 
cases the pharyngeal constrictors are 
the 


is, the end-result is that food stops 


changes in the 
the pharynx may be 
of the 


involved, 


in most 


as 
No matter where actual path 
ology 
at the cricopharyngeus and often spills over 
2 and 3). 
afflicted patient 
aspiration. He 

for lack of 
block.” 


into his pharynx 


into the larynx (Tigs. 
the 


against 


In time learns to 


guard develops a 
mechanism which, a better name, 


[ call a “ 
his 


tongue He learns to push 


tongue and form a 


water-tight diaphragm, thus holding saliva 
and nasal secretions in his oropharynx and 
nasopharynx and ridding himself of these 
by spitting them out. 
at this that he 
out letting the liquids down and can speak 
the the 


This mechanism becomes a detriment later 


He becomes so adept 


can allow air through with 


with secretions above diaphragm. 


in the medical as well as the surgical ther 
apy, as I shall point out. 
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late 
does occur, understanding 
of the After 
many bouts of choking due to aspiration, 
the “tongue block.” 
After that, even if there is a restoration of 
the swallowing mechanism, the patient does 


As I have 
but 
factors 


stated before, recovery 
it requires 
mentioned above. 


patient develops the 


not discover it. A good method for relaxing 
the block the hold 
nose and mouth closed tightly and attempt 
This will often break the block. 
immediately crico 


is have patient his 
to blow. 
If he 
pharyngeus relaxes 


down without aspiration. 


swallows and the 

he will get the saliva 
This may be tried 
with soft solids and liquids or under fluor 
oscopy with iodized oil (Lipiodol ). 

Our 
cases where the swallowing mechanism re 
that the cricopharyn 
geus does not open—and that the difficulty 
block. These patients 
The principle here 


main concern, however, is with the 


is, 


mains defective 
is not due to tongue 
can be helped surgically. 
the 
so that there 


circular cricopharyngeus 
muscle to 
the food and it will go down by gravity. 

| have operated on eight patients with 


is to section 


will be no resistance 


this condition. Case 1 was reported by me 
1951 of The 
patient was a young veteran who had pa 


He 


in in the Annals Surgery.' 


ralysis of deglutition for five years. 


PHARYNX 


LARYNX 


CIRCULAR 
MUSCLE® 


TRACHEA 


— 
— 


“CIRCULAR MUSCLE GUARDING OPENING 
OF ESOPHAGUS. WHEN THIS MUSCLE 
REMAINS CLOSED, FOOD WILL RUN 
OVER INTO LARYNX AND TRACHEA. 


Figure 3 
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RESTORATION OF FUNCTION Of! 
fed himself by gastrostomy. After surgery 
he was able to feed himself normally and 
asked to have the gastrostomy closed. 

2.—A 


five years’ duration 


Cast 9-year-old) girl with paralysis ot 


In this case the tracheotomy 


several years previously 


tube had been removed 
because she did not aspirate but spit out the oral 
Here | first difficulty 


Although I overcame the cricopharyngeal obstruc 


secretions encountered my 
tion, | had a difficult time with the tongue block 
She was scared to allow anything to pass down 
It required weeks of winning her confidence. She 
finally overcame the fear and was able to relax 
her tongue and swallow normally 

Case 3.—A 


five years’ duration 


10-year-old boy with paralysis ot 


The 
operation was successful two weeks after surgery 
After with 
into his hypopharynx to demonstrate that it did 


Tongue block present 


water methylene blue was dropped 


not come out of his trachea, he began to swallow 
normally 
Case 4 


years 


40-year-old woman with paralysis 
she could swallow 
difficulty 


She still aspirates at times, and for thi 


for five After surgery 


slowly, but continues to have with 
liquids 
reason has not been decannulated 

Case 5.—A 6-year-old boy with paralysis for a 
duration of four years. He had severe encephalitis 
poliomyelitis. This 


far. We feel 


but we are unable to gain his confidence 


with the case has been a 


failure thus that he can swallow, 


He con 
He is under 


tinued to have a rigid tongue block 


psychotherapy at present because it is believed 
that there are some emotional dependency problems 
which are preventing recovery 

Case 6 \ 
a duration of three years 
took two 
block. this 


tube and had developed a 


9-year-old boy with paralysis for 


Operation was a suc 


cess, but it months to overcome the 


tongue case the patient had no 


tracheotomy very effi 


cient mechanism to guard him against aspiration 


| have found that the cases with tracheotomie 


relax earlier than those who get along without 


tracheotomies 
Case 7.—A 


present tor three 


10-year-old) girl) with paralysis 


years. She also developed a duo 


denal ulcer and a marked secondary anemia. She 


began to swallow five days after surgery. Her 


ulcer symptoms disappeared after the 


Her 


well-balanced diet 


nasogastru 


tube was removed anemia also improved 


under a 
Case &—A 26-year-old man with paralysis for 
This bilateral 


abductor paralysis of his vocal cords 


eight months patient also had a 


Because ol 
this condition, the operation was pertormed early 
\ combined procedure was carried out in which 
the cricopharynygeus was sectioned and an aryte 


noidectomy with lateral fixation of one of the 


Kaplan 


SWALLOWING 


Pharynx 
\ 


Cricopharyngeus 
Sphincter \ 


Cervical incision 


Vertebrae _ 
_Edge of 
Cricoid 


Esophagus 


Sternomastoid_ 
Retracted 


_Sternohyoid 
Border 
Retracted 


igure 4 


vocal cords was done at the same time There 


was improvement in both functions 

The operative procedure is illustrated in 
Figure 4. It can be performed under local 
children, intra 
Only 


| usually choose the left 


anesthesia. However, in 


tracheal intubation used. one side 


need be sectioned, 
side. The incision is made along the an 


terior border of the sternomastoid muscle 
thyroid ala 


The 
medially, 


from the midportion of — the 
down to about the third tracheal ring 
sternohyoid muscle retracted 
If the omohyoid muscle is large it may have 
to be sectioned; otherwise, it is. retracted 
downward, The upper pole of the thyroid 
mobilized and retracted downward 
This 


tween the cricoid cartilage and the vertebral 


lobe Is 


and outward, exposes the space be 


column. A flexible tube with a small trans 
iluminator at the end is introduced by the 
anesthetist into the hypopharynx down to 
the obstruction. The circular band of mus 
cle is sectioned to the mucosa, allowing free 
passage of the tube into the esophagus. If 
an arytenoidectomy is to be performed at 
the same time the standard procedure ts 
carried out through the same exposure. At 
completion of the procedure the wound 1s 


closed in layers with no drainage 


Summary 


A new surgical procedure for the restora 


tion of swallowing in patients who have lost 
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this function as a result of bulbar poliomye 
litis is described. Essentially it consists of 


sectioning the  ericopharyngeus — muscle. 
Kight cases have been thus treated, with 
only one failure 


block,” 
following 


A secondary complication, 


“tongue which often delays re 


covery surgery, is  deseribed. 


Methods of handling this complication are 


also described. It is pointed out that often 


tongue block may be present even though 


M.A 
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there has been spontaneous recovery from 
the paralysis, except that the patient is un 
Differential diag 


aware of the recovery. 


nostic methods are described. 
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Josep SATALoFF, Associate Epiror 


FUMIO NAKAMURA, M.D., Kyoto, Japan 


In the present hearing tests in which a 
tuning fork or an audiometer is used, the 
response of the patient is the only indicator 
and there is no alternative but to depend 
upon his answer for the decision of confi 
dence limit. Thus these hearing tests can 
be used only for those who are old enough 
to answer accurately and have normal men 
tality and intellect. In our daily hearing 
tests we experience the grestest difficulty 
in the case of very young children, who 
cannot make their sound perception known 
by answering questions accurately. [ven 
some adults are not intelligent enough to 
some 


answer correctly or, for reason, try 


to feign illness. Under these circumstances 
it becomes necessary to use so-called objec 
tive audiometry. If the tester could elimi 


nate the element of subjectivity in_ the 
response of the patient, and if he could ob 
tain exact results by using as indicators 
reflexes and movements of the patient which 
the tester can see with his own eyes, this 
hearing test would be the most accurate 
method and the range of patients in whom 
pure-tone audiometry 1s applicable would 
be expanded. Such a hearing test is psycho 
galvanic skin resistance audiom 
etry. Some investigators in other countries 
that PGSR 


practical value; and, in fact, this type of 


report audiometry has high 
audiometry seems to be of clinical use. Both 


the conditioned reflex and the PGSK are 


unquestionably excellent in respect to their 
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A Study in Psychogalvanic Skin Resistance Audiometry 


HIROSHI SHIMIZU, M.D.; TORU SUGANO, M.D.; YUKINORI SEGAWA, M.D., and 


objectivity, and if the hearing test in which 


these two reflexes are used jointly is. reli 


able and widely applicable, and can be done 
easily clinically, it is highly advisable to 
However, as both 


PGOSKR 


make extensive use of it 


the conditioned reflex the are 


easily influenced by various factors, for 


instance, individual differences, equipment 
for the test, and circumstances at the time 
of testing, some preliminary experi 


ments were made to examine these factors 
and the equipment in order to see whether 
this test 
above and also to inquire into the confidence 


limit of the test. 


meets the standards deseribed 


Method 


As a preliminary test, the presence of response 


to tone stimulation is observed by 


bell, 


sound prool 


using a pipe, 


and percussion musical instruments in a 


room. Then a selected pure tone of 


high intensity which seem to be strong enough 


to be audible or a tone of the highest intensity on 
the audiometer is delivered to the ear to be tested 
Whether 


confirmed by. the 


for a definite period of time this pure 


tone is audible or not can be 


deflection of « galvanometer due to unconditioned 


reflex or by the response of the patient if he is 


old enough to respond. When an unconditioned 


stimulus was delivered to the patient, PGSR 
curred When ths was repeated several times, 
the skin reflex finally oceurred but only with a 
tone which was an unconditioned stimulus, as 
though a conditioned stimulus were delivered. This 
was the time when a_ conditioned reflex was 


brought about, and, after that, the threshold was 


decided for a given tone by the standard “rising 
The skin resistance electrodes 


different 


intensity technique.” 


used are zine discs of sizes and are 
placed opposite each other on the palm and the 
dorsum or on the sole and the leg. On the palm 


or the sole is placed a positive electrode of 11.5 
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Vibrator 


lok 


Fig, 1 


Circuit 


em, and on the forearm or the leg is placed an 
3 cm 
nected to a condenser-coupled circuit or an arm 
of the bridge, as shown in Figure 1, to lead elec- 
tric current, which changes due to the change in 


electrode ot These electrodes are con 


skin resistance, to the vibrator, and these changes 
are recorded on oscillopaper 


used 


in measuring PGSR 


what kind of stimulation is most. suitable 
as the second stimulation following the tone stim- 
the 
dark room: giving light stimulation immediately 


after tone stimulation to a patient with his eyes 


mine 


ulation, following methods were tried in a 


covered with a strip of thin cloth, showing 
In order to deter momentarily a lantern-slide picture amusing to 
hig. 2.-klectric shock stimulator-current design 


A 
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PSYCHOGALVANIC SKIN RESISTANCE 


stimulation im- 


For the electric 


children, and giving electric 
mediately after tone stimulation 
stimulation, condenser discharge current via a 
circuit such as that shown in Figure 2 was used, 
of current according to 


changing the intensity 


circumstances, Then, in order to examine relia- 
bility of the results thus obtained, we chose an- 
other patient, one to whom an ordinary pure-tone 
hearing test could be applied, and compared the 
results obtained from these two patients. Then 
further tests using the method mentioned above 
tried on children complaining of 


were young 


deafness 


Results and Comment 


As explained above, to this hearing test 
were applied the conditioned reflex and the 
galvanic skin reflex. Therefore, first of 
all, it is a prerequisite that we should firmly 
establish the conditioned reflex and that we 
should have a_ tester which is sensitive 
enough to catch definitely changes in_ the 
impedance of the skin (i. ¢., the galvanic 
skin reflex) the 
However, conditioned reflex and measuring 


of skin reflex are influenced by various 


between two electrodes. 


factors and are difficult to carry out success 
fully. It is necessary that the tester himself 
be skillful enough and fully familiar with 
the testing method. Since the patients are 
all children and it takes quite a long time 
to make the test, both the tester and pa 
tients need considerable patience, and the 
tester is obliged to contrive some means to 
keep the children from becoming tired of 
the long test. These inconveniences alone 
very often cause the test to end in failure. 

In order for the reflex to 
be established, it is necessary for the sound 


conditioned 


which is the conditioned stimulation to be 
heard by the child being tested. This can be 
judved by the appearance of an uncondi 
tioned reflex to the sound. Since this un 
conditioned reflex starts after an incubation 
period of about 2 seconds and the P?GSK 
with that reflex is a very slow phenomenon, 
the child the 


sound for about 10 seconds. Then a second 


it 1S necessary to let hear 
stimulation is given to the child. It was for 
this second stimulation that we had difficulty 


in deciding what type of stimulation would 


Shimizu et al. 
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be most effective. For the second stimulus, 
we considered the following: giving light 
stimulation in a dark room, showing a pic 
ture momentarily, giving galvanic stimula 
tion, making the child calculate mentally, 
and creating a sensation of pain. In any 
of these cases, it is important that the child 
should not be disturbed mentally by pain or 
fear. So we made lantern slides of such 
pictures as would please children and _ let 
the child see one momentarily in the dark 
room. But in this instance the PGSR was 
very small; and though a conditioned reflex 
was established, the PGSK sometimes ap 
peared and sometimes did not appear, and 
very 


second 


conditioned reflex disappeared 
soon. Next we used light 
stimulus, which, however, proved to be un- 
suitable although the PGSK appeared, just 
These two 


in that they 


the 
as. the 


as in the case of the pictures. 
trials were both satisfactory 

did not cause the patient any pain or fear, 
but were unsatisfactory in that the stimula 
weak and difficulty was experi 


tion was 


enced in conditioning because it was 
impossible to change properly the intensity 
of the stimulation during the test. In this 
respect electric stimulus was better than the 
other two in that the 
strong and intensity could be changed freely, 
Only this had the disadvantage of creating 
fear in the child. The condenser discharge 


current used causes less pain than an induce 


stimulation was 


tion coil, consequently lessening the fear of 
the child receiving the test. Nevertheless, 
the tests often ended in failure because the 
stimulation caused the child to ery and re 
fuse the test. A conditioned reflex can be 
established if the stimulation is given about 
20 times, and it can be maintained while 
the test in three kinds of frequency is being 
made, But a conditioned reflex seems to be 
fully established when conditioning alone 
is carried out for two or three days suc 
cessively. 

It is that the PGSR is an 
autonomic nervous reflex which places the 


considered 


reflex center in the premotor cortex and 
hypothalamus, makes the sympathetic nerve 


an efferent path, and makes the sweat gland 
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a reaction organ, and that polarization of 
cytoplasm of the gland deteriorates because 
of the stimulation. It is also considered that 
the resistance clement in the impedance of 
the skin exists in the stratum corneum, and 
the 


with 


sub 
the 


and besides 


electric capacity exists between 


cornea tissue and the electrode, 
stratum corneum as dielectric ; 
these there also exists a polarization capa 
city in the stratum germinativum, stratum 
the 


So this impedance differs in different 


Jucidum, stratum granulosum, ete., of 
skin 
places, and is influenced by sweating, dry 
the electric current 


Hess, temperature, and 


and voltage used, Consequently, the places 


that are most useful for measuring the 
PGSK are the palm and forearm, which are 
mental sweating places. However, in the 


case of children, who are apt to move their 
hands constantly and cause the contact re 

sistance of the electrode to change, it 1s 
better to fix the electrode to the sole or the 


leg. As for there 


measuring circuits, are 
various types, such as the Wheatstone 
bridge type, compensation method, con 


denser-coupled method, simple cireuit, et 
Since the object of the hearing test is to 
the 
reflex rather than to obtain a quantitative 


determine the existence or absence of 


measurement, a simple cireuit, as shown in 
higure 1, is sufficient to obtain fully satis 
factory results. However, in practice there 
is no need to record on oscillopaper, and 


the tester need only write down the changes, 


Circuit tor measuring 


PGSK in which a magic eye 


EM 3F 


M 
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watching the deflection of the glavanometes 
In this case, if a magic eye is used (Tig. 3) 
and the bridge is kept unbalanced in such 
a way as to allow the magic eye to close 
when the plate current V, flows, measuring 
can be done very simply by watching the 
magic eye, 

Thus it that 
the conditioned retlex has once been brought 


has been discovered after 
about by using electric stimulation as the 


second stimulation it is sufficient to use a 
sound stimulus only for producing a PGSK 
Therefore we selected a few cases of heat 
ing impairment and tried the hearing test 
However, there arises an important problem 
concerning the confidence limit of the audio 
this 


confidence 


obtained in 
this 


gram way. In order to 
both PGSK 


audiometry and pure-tone audiometry were 


check limit, 
done with patients who could be tested by 
pure-tone audiometry, and the results were 
compared. With those whom we could not 
test by their response, PGSR audiometry 
was done twice on different days and the 
difference in the results was studied. 
ligure 4 shows that there was a retlex up 
to 70 db. at 8000 cps in part of the PGSK 
audiogram in the impaired ear of a patient 
underwent radical for 
the left 
a comparison of an air-conduction audio 


who operation 


otitis media of ear. Figure 5 is 


gram and a PGSK audiogram at 125, 1000, 
and 8000 eps and subjective audiometry (a 


temporary name for the pure-tone audio 


is used 
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8000 


metry in Use up to the present, as contrasted 
with objective audiometry ) at corresponding 
frequencies, the difference being 5 to 10 db 
igure 6 is a comparison of the threshold 
of hearing obtained by these two hearing 
tests performed ona 13 year old boy suffer 
ing from chronic otitis media of the left 
ear. At 8000 eps there was a difference of 
only 10 db., but at 1000 cps a difference 
of as much as 25 db. was shown. 
Figure 7 is the threshold of hearing of 


the same patient’s normal right ear, show 


\ 


PGSR 


hig. 5 (patient in Figure 4) 
PGSR and subjective audiometry 
audiometry by a 


AUDIOMETR) 


COMMPAarison 
audiometry 


hig. 4 


man who 


(a 20 year old 
radical 
chron 
media the left 
PGSR audiogram 
impaired ear 


had at 
lor 


operation 
otitis 
ear) 
for 


ing a normal threshold of hearing with sub 
jective audiometry but a threshold 5 to 20 
db. higher with PGSR audiometry 

| igure & shows the threshold of hearing 
obtained by the two hearing tests performed 
on a 6-year-old boy who complained of 


deatness after the injection of streptomyeimn 


sulfate for tuberculosis In this test the 
PGSK was 75 db. at 8000 eps, but there 
Was no response when subjective audio 
metry was done later. Figure 9 illustrates 


the threshold of hearing of the right eas 


obtained by 
subjective 


threshold hearmy 


indicated 


the 
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comparison 


A 
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audiometry is indicated by a square; subjective audiometry by a X. 
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boy 
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12—-PGSR audiogram of a 13-month-old 
girl, a deaf-mute. 


Fig 


of the same patient, showing difference 
of 5 to 10 db. on both sides. 
Figure 10 shows the PGS.% 
of the right ear of a 3-year-dd child who 
tomycin 


vudiogram 


also developed deafness after st: 
injection. In this case, the child being very 
young, subjective audiometry was impos 
sible. So measuring was dons on two 
different days, and the resulis were com- 
pared. At 1000 cps the threshold of hearing 
showed the same reading, 35 db., on both 
days, but at 250 cps and 4000 cps it showed 
a difference of 15 to 25 db. In cases such 
as this it is very hard to judge which is 
nearer the correct threshold of hearing. 
Figure 11 is the PGSR audiogram of a 
3-year-old boy suffering from chronic otitis 
media of the right ear. As in the previous 
case, we measured on two different days, 
the result being a difference of 10 to 20 db. 
Figure 12 is the PGSR audiogram of a 
13-month-old) girl, The PGSR 
with electric stimulation, but there was no 
sound 


appeared 


indication of reflex in response to 
stimulation, and, consequently, there was 
no conditioned reflex either, indicating that 
she is deaf and dumb. 

We have thus shown graphically some of 
the clinical cases subjected to PGSK audio 
metry. Im many instances measuring was 
impossible because the children. started to 
make a noise or to ery at the first electric 
stimulation. In regard to the comparison 
between subjective audiometry and objective 
audiometry, Hardy and Bordley * stress that 
about 70% of adults children 
only a difference of less than 5 db., whereas 


Maspetio! states that the threshold of hear 


and show 


Shimizu et al, 
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ing with standard clinical audiometry is 
lower than that with PGSK audiometry by 
10 to 20 db. Faure says that the real thresh 
old of hearing is lower than the PGSR 
threshold by 10 db. at 4 to 7 years of age, 
15 to 20 db. at 2 to 4 years, and about 30 


db. below 2'% 


years. In our tests we found 
no results showing that subjective audio 
PGSK 


Nevertheless, there was quite a 


metry is always lower than the 
threshold. 
large difference of 5 to 25 db. It may be 
that 
from 


there is a 
considerable the 
threshold of hearing (due either to various 


concluded from the above 


difference real 
conditions influencing the tests or to imper 
fect measuring methods), and it seems to be 
impossible to determine the real threshold 
of hearing by this method. Nevertheless, 
we can at least recognize the fact that the 
hearing ability of the patients revealed by 
PGSK audiometry is not much higher than 
the threshold of hearing obtained by this 
method, Therefore this hearing test: only 
provides material for confirming deaf-mut 
ism or for judging to what degree in each 
of the three frequencies—-high, middle, and 
low—-the hearing power remains, as in the 
case of deafness due to streptomyein in 


jection mentioned previously. 


Summary 


In performing ?GSR audiometry various 
conditions, measuring methods, the confi 
dence limit, ete., were studied, 

As the second stimulation for establish 
ing a conditioned reflex, a condenser dis 
charge current is most useful 

lor measuring the psychogalvanic skin 
resistance (PGSK) the Wheatstone bridge 
type of circuit is most suitable 


As 


tester and patients need much patience, and 


measuring takes a long time, both 
it is especially important to provide some 
hold the the child 
being tested so that he does not tire of the 
test. 
test to fail. 

It is very difficult to find the real thresh 


means to attention of 


latigue alone very often causes the 


old of hearing by this test, but we consider 
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that this test is worth using, for it provides 
data for confirming deaf-mutism or for 
judging the level of residual hearing in each 


middle, 


in children with various diseases 


sound area—-high, and low. fre 


quencies 


of the ears. 
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Industrial Deafness 


A realistic appraisal of the present condi- 
tions of inner-ear damages due to excessive 
noises in industry brings out the following 
results: 

1. The attempts of noise abatement are 
valuable and partially successful. However, 
it is not likely that in the foreseeable future 
noise abatement attempts will abolish acous- 
tic trauma. 

2. The use of ear plugs is a valuable 
attempt to protect the ears of workers in 
noisy industries. Ear plugs have natural 
limitations and also cannot be expected to 
be the exclusive solution to the problem ot 
industrial noise. 

3. The attempts to protect the ear phar 
macologically are in the infant stage. No 
pharmacological protection of the ear or 
treatment of a noise-damaged cochlea is in 
sight. 

4. The individual sensitivity of the human 
ear differs. Attempts are being made to 
predict, with a certain machine, the expected 
sensitivity of a given ear. This is still an 
the experimental stage. The basic premises 
have not been proved yet, the testing proce 
dure is time-consuming, and the results are 
to be seen. However, the factors of indi 
vidual sensitivity cannot be overlooked, and 
it is likely that the greatest number of ear 
damages and insurance claims originate 
within the group of ear-sensitive applicants. 

It does not seem advisable or necessary to 
base the management of industrial deafness 
on either prediction or active treatment after 
its appearance. It seems possible, however, 
that an early diagnosis can be made at a 
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stage when initial findings can be obtained 
audiologically while the deafness is still of 
no practical value to the patient: A program 
of prevention can be started before further 
increase of hearing impairment creates social 
problems and the deafness increases to com- 
pensable dimensions. The program of man- 
agement of industrial deafness must be based 
This 


examinations. 


on “prevention by early diagnosis.” 


entails mass audiometric 
every worker should have a preemployment 
test and also repeated follow-up studies. A 
second hearing test 10 days after beginning 
employment and again 60 days later seems 
essential. This will bring out ear-sensitive 
workers at a time before the applicant has 
become valuable in his department by having 
acquired special skills and experiences, 

mass audio 


The problem of 


repeated 
metric testing can be readily accomplished 
by designing a machine which represents 
“automation” in audiometry. machine 
should be used which can give audiometric 
pure-tone tests on a reasonably large num 
ber of workers without requiring any trained 
audiologist for the taking of the test. The 
machine briefs the examined person first, 
gives pure-tone and speech tests, is able to 
test cach ear separately by headphones over 
each ear—but also is able to employ some 
giving the 


either ear by repeated switching 


malingering tests by tone to 
and re 
cords all findings automatically on paper. 
The paper recording can be pasted on the 


health The 


people tested automatically at a given time 


individual record, number of 
may be 10, 20, 30, up to 50 people, according 
to the size and accommodations of the room. 
The time for each test is about the same as 


a routine audiological test, namely, 10 to 
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The machine consists of 
travels over the paper 


contaminy with 


relay 


a recording table on which paper is 
a slow speed 
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fastened. A_ bridge 
tested person hears a 


When the 


tone through the earphones he presses a button (three buttons are shown spread out on. the 


table) 


the paper by pressing down on an overlying sheet of blue paper 


the whole length, an automatic reversal of 


After one ear is tested, the bridge moves 


other ear appear in a different color 


When the button is pressed the relay presses a stylus which makes a dot or a dash on 


When the bridge has traveled 


direction brings the recorder again over the 


recording paper, where the remaining squares are filled out by the signals of the tested person 
sideways a 
placed over the space devoted for recording of the opposite ear 
may change the carbon paper, replacing blue paper with another color 


few millimeters and thus the stylus is 
this time the attendant 
Thus the results of the 


At 


The back-and-forth movement of the bridge over the recording paper makes it possible to 


vive the test tones at random frequency 


are not 
to have ; 


vive the actual test at random 


15 minutes. When repeated tests are done 
the initial observation of a 4096 dip will 
appear as itis usually seen and be a warning 
to the industrial physician. A consecutive 
deepening and widening of the dip may also 


demonstrate an increased industrial damage. 

A description of the machinery designed 
self-recording mass audio 
stated 


for automatic 
metric tests is hereby given. It is 
mitially that none of the principles is new, 
but for the active combatting of industrial 
damage there is less need for scientific inno 
vations than the overcoming of inertia at 
various places. The greatest alibi which in 
dustry has for not doing mass audiometry 


is the factor of time and trained audiometric 
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and intensity 
tested on the first trip can be filled out on the return trip 
ll the recorded tones appear on the paper in order as to frequency and intensity but 


Those frequencies and intensities which 
Therefore, it is possible 


technicians. The automatic mass audiometer 
overcomes these difficulties. 

The tones are given from a tape recordet 
Various frequencies are prerecorded at vari 
10-db. The 


signal is about three seconds long, followed 


ous intensities at differences. 
by a four-second interval. The patient hears 


He 


button to press when he hears a tone, 


the tones through headphones. has a 


By 


electrical relays the pressing of the button 


is recorded on a piece of paper at a distant 
machine, Hach man has a certain line on 
the paper, recorded simultaneously the 
same sheet of paper. The graph paper on 
which the recording is to be done has to be 
synchronized with the tape recorder sound 
source, The relays, which act on pressing 
Vay, 
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2.—The recording 
table with the recording 
sheet from above 
The 


the relays travels slowly 


seen 
bridge containing 
CAC h 


over square lf 


the patient hears the 
tone and presses the but 
ton, a dot appears in the 
square 

At the end of the test, 
the sheet contains 12 


strips, each representing 


the test of one person 


The paper is cut length 


wise, and each strip is 
pasted to the health 
recorc. ol each person 


tested 


of the hand by the patient, are fastened 
on a movable bridge and travel over the 
sheet of paper. [ach square represents a 
certain tone of a given intensity, and the 
machine is synchronized in such a way that 
the traveling relays are over the certain 
square on the paper exactly when the tone 
ach unit accommodates pa 


When two units are 


Is given. 
tients simultaneously. 
used together 24 patients can be tested, and 
soon, The tape recorder has two channels 
One channel gives the sounds; the other 
channel provides the self-steering signals 
When the test is finished an attendant has 
to take out the sheet of paper and separate 
the individual paper slips and attach them 
to each man’s health record. No audiometri 
cally trained personnel is needed. The inter 
pretation of the curves should be done by 
an otologist. Any questionable curves should 
be followed up by routine audiology. It is 
expected that over 90] of tested persons 
have a reliable hearing test, and the medical 
department, by eliminating the vast majority 
of the workers, can concentrate on the more 
difficult findings which some workers may 


present 
Summary 
The advantage of having a machine avail 
able fast 


employment 


makes a audiometric pre 


test 


which 
possible is obvious for 


insurance companies or self-insured em 


Dometer 


K obrak 


Too frequently, at the 


plovers present time, 
payments are made for damages which oc 
curred before the present employment 

The early diagnosis of an initial damage 
gives definite warning to the worker and to 
management that ear damages are expected. 
An early change of employment is advisable 


because the neither 


patient has acquired 
semority nor special skills in the short time 
of his initial employment 

The omission of hearing tests due to lack 


automation permits the testing of large num 


of test personnal is no longer valid 


bers of workers. Mistakes frequently made 


by auciological technicians in recording the 


hearing curve do not occur in this. set up 
The tone source is a Lape recorder leach 
tape is synchronized with a certain paper 


blank, so that the arrangement of the squares 
on the paper harmonizes with the test tones 
Any tests 
Speech tests are possible 


number of can be prepared 
Mass intelligence 
The 


tested person may be asked to press the but 


tests can also be done hy this machine 


ton zero, one, two, or three times when 


answering a multiple choice question 

The briefing of the testee is given by the 
tape and heard by the testee through his eat 
phones before the tests start 

Noise protection. ts provided partially by 
the earphones; otherwise, it is provided by 
treatment of the test room 
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Evaluation of Hearing Impairment Due to Industrial 


Noise 


GUSTA v. SCHULTHESS, M.D., Zurich, Switzerland 


Noise in industry and in normal city life 
interferes to an ever increasing degree with 
human well-being. While the noise of daily 
life and traffic is of mainly psychological 
importance, the intensive noise of industry 
has an actual traumatizing effect on the 
auditory function of the workmen.’ 
effects of intensive acoustic stimulation on 
the auditory function are not as yet entirely 
clear. We 


hearing loss caused by noise and its cor 


know the clinical picture of a 


responding pathohistological findings in ani 
mals. But the clinical extent of the damage 


and the duration of the recovery in de 
pendence on the individual constitution and 
on the quantity of the sound energy are still 
unanswered questions. 

Our investigations were carried out in 
1955 at the Holderbank Wildegg Cement 
Kactory (Switzerland) for the following 
purpose: 

(a) To control a method previously described 
1954, 


human ear 


by Ruedi,? in to determine sensitivity of the 


individual to noise 

(hb) ‘To study the effect of noise on the hearing 
of control subjects and the effect on workers con 
starntly ex posed lo noise 

Ruedi’s ** previous work be 


With the 


‘ audiometer, experiments were made 


sum 


marized as follows: use of a 
Beékesy 
to determine the influence of intensive noise 
on the auditory organ of persons used as 
controls who were familiar with this test. 
Ile confirmed in part the results of earlier 
investigations ©? and added further contribu 
fions, 


| 


terized at its onset by a wide audiometrical 


stimulation deafness is charac 
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The 


dip encompassing two octaves between 2000 
and 8000 cps, with the maximum between 
4000 and 6000 eps.® 

2. When a 
Békésy audiometer himself at the threshold 
of 1000 and 4000 eps alternatively, he shows 
the following perstimulatory and poststimu 


test subject operates the 


latory changes of the auditory function when 
the noise reaches damaging intensity: 

a. A narrowing of the difference limen 
of the test tone 4000 eps, which results in a 
reduced amplitude of the Békésy curve. 

b. A delayed poststimulatory recovery 
of the test tone 4000 eps to its original 
threshold. 

Because of the abrupt transition from 
physiologically tolerable to damaging noise 
intensities Ruedi * speaks of a “physiological 
of Corti 
covery occurs within six minutes and of a 


fatigue” of the organ when re 
“pathological fatigue” (or stimulation deaf 
ness) when recovery requires more than six 
minutes, The maximum intensity of white 
noise which the subject can tolerate without 
damage of the hearing function is called 
the critical intensity level (CI). The white 
noise used in our experiments is character 
ized by a band width of 150 to 10,000 cps. 
2x 104 


dynes/em.* Contrary to Langenbeck’s cali 


Its intensity level is related to 
bration of the white noise, which is based on 
the critical band width, the energy of the 
whole frequency band is measured. 

The critical intensity varies individually 
with the general condition of the test subject 
and lies between 80 and 115 db. 

3. A normal subject exposed at length to 
a subcritical noise intensity shows no hear 


ing damage, 
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4. The recovery phase after damage has 
strong individual variations independent of 
the critical intensity of the subject. 

5. The extent of the c°® dip is not changed 
after the administration of vitamin A, whil 
the critical intensity of the subject appears 
to be increased by 10 to 15 db. 

6. The physiological fatigue period is re 
duced to one minute after the intake of 
vitamin A during one week. 


Experiment 


We used the principle of Ruedi's 
method to test resistance to noise. We had 
50 subjects to work with, engineers and the 
office staff of the Technische Stelle Holder 
bank. 

We pre weeded as follows: 

1. Case History and Physical [:xamination 
Taken into consideration were heredity, diseases 
of the ear and upper airways, previous noise 
trauma, and the result of physical examination of 
the ears, nose, and throat 

Audiometric Tests—Each test subject first 
had a complete Békésy audiogram of both ears 

Our audiometer fulfills the requirements speci 
fied by Beékésy.* The frequency band run 
through from 100 to 10,000 cps at an even rate 


Fig. 1A.—Telephone booth, with test subject 
handling the signal-button, earphones, and micro 
plone tor communmeation 


ychulthess 


Fig. audiometer, tone generator 


for a quarter of an hour, during which time the 
subject) regulates the intensity of the pure tone 
by means of a signal-button. The sound intensity 
can be increased and decreased at a rate of 140 db 
per minute, Thus the control subject registers 
lis own threshold for a pure tone while the fre 
quency of this is increased. The difference-limen 
curve (amplitude of the curve) is registered 
simultaneously 
Our subject Sat ina soundproot! telephone booth 
which, for the purpose of this investigation, had 
been placed on the top floor of an office building 
away from the cement factory. The instruments 
and the technician regulating them were in an 
adjacent room (Figs. LA and IB). Through rou 
tine registration of a continuous Beékeésy audio 
gram, the subject had an opportunity to become 
acquainted with the method and the project leader 
got an impression of the subject’s hearing function 
and his reliability during the test In the case of 
questionable findings, supplementary examinations 
were made (hone conduction, supraliminary tests) 
Determination of bach Control Subjects Own 


Critical Intensity Following the method of 


Ruedi,?* we used the Békésy 


audiometer com 
bination with a white-noise generator. Vure tone 
of 1000 and 4000 cps were chosen tor the test 
lirst the control subject was given two minute 
to register lis own hearing threshold for 1000 
cps; then the same was done tor 4000 ep \fter 
ward through the same earphone the white noise 
mentioned above was added gradually to the pure 
tone of 4000 eps. Its intensity imereased from one 
minute to another to 30 db. and 60 db I hie 
naximum noe exposure tollowing depended on 
the test and the control subject and varied from 
XO to 105 db. for two minutes. Then the notse 
was gradually withdrawn and stopped completel 
while the subject continued to register lis threshold 


for 1000 and 4000 cp alternately one minute each 


until complete recovery had taken place. In tl 
way we could control the per timulator ind post 
timulatory effect of white noise on the hearings 
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of a pure tone. We called the maximum intensity 


level of white noise at which the symptoms of 
pathological fatigue did not appear the critical in- 
tensity 

q xposure to Factory Notse 


each subject with his known critical intensity was 


After recovery, 


exposed to the noise of the cement mill for 10 


minutes tefore exposure, he registered once 
more the thresholds for 1000 and 4000 cps. After 
exposure, the same frequencies were controlled 
alternately at increasing intervals until hearing was 
The time required for the final restora 
tion of hearing was recorded on After 
the first 10 minutes after ex 
posure in the factory), the subject registered his 


both ordinary Békésy 


recovered 
a graph 
control test (5 to 
hearing for ears on an 
audiogram 

5. Vitamin lexperiment 
ment was repeated after a week's oral administra- 
tion of 75,000 1. U. of A (equivalent to 
15 drops of Arovit-Roche) 

6. Testing the Shift Workers 
with shift cement 
of the following 

a A 
the shift 
b A sékésy 


shift, (exposure to factory noise for about eight 


The same experi- 
vitamin 


The experiment 


workers at the mill consisted 


program 
Békésy before 


audiogram 


continuous audiogram after the 


hours each day) 
A 


shift following one week's administration of vita 


continuous Békésy audiogram after the 


min A 
d. A continuous Békésy audiogram after the 
shift during which an ear protector had been worn 


Results 


1. In the clinical evaluation of our 50 test 
subjects, we found no case of hereditary 
Two persons had a history. of 


This had no influence 


deafness. 
minor head injury. 
on the results of our hearing tests, and 
neither had the occasional drum sears, tubal 
affections, adenoid tissue, and so on, which 
we observed, 

2. Through pure-tone audiometry (con 
tinuous Békésy audiogram, simple threshold 
audiogram) or tuning-fork tests, we found 
three subjects with a middle-ear, or mixed, 
deafness. In two of these this was due to 
otosclerosis, and in one the etiology was not 
clear. = 


from our test series because the questions 


eliminated these three persons 


concerning the behavior of transmissional 
are still 
(Perl 


deafness during noise influence 


answered in a controversial manner 
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man,'® Peyser,! Davis," Larsen,'* Graf '). 
We wanted to avoid the introduction of an 
unknown factor into our experiment. Two 
women had to be excluded from further tests 
because they were incapable of registering 
a simple continuous Beékésy audiogram. 
Thus, we finally found that 48 subjects 
(including the cases with middle-ear deaf- 
ness) and 8 shift workers had no difficulty 
in writing a typical continuous Békésy audio- 
gram. We controlled the curves by an oc 
casional repeat test and by pure-tone audio 
metry; the results were all identical within 
the limits of the method. As the threshold 
for different frequencies out of the con- 
tinuous audiogram we took the average of 
the difference-limen curves in the latter, The 
amplitude of it shows generally an important 
individual variation which depends on the 
intelligence and the practice of the test 
subject. Each person was able to reproduce 
same conditions on 


his curves under the 


different days. 


l‘or various reasons, 14 subjects were not 


followed up throughout the whole experi 
ment, due to replacements, dismissions, lack 
total of 19 
(including the middle-ear deaf and the in- 


of time, ete, so a persons 
capable) were eliminated from the begin 
ning. 

3. The the 


intensity is very time-consuming, as often 


determination of critical 
several white-noise exposures are necessary. 

The results of Ruedi’s** former experi 
ments and our own are presented in the 
Table. The average age of each group is 
given in parentheses. 

As mentioned above, we based the evalu 
ation of the poststimulatory recovery of the 
organ of Corti on the following criteria 


Comparison of the Results in the Present 
kaxperiment with Those of Riedt's /-axperiment 


Number of Ears 
Critical 
Intensity 


K tiedi's Total 


Experiment 


Present 
Experiment 


(20 yr.) 4 
S5 (34 yr 
90 (30 yr : 
95 (36 yr 
105 (28 yr 
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The test tone 4000 eps should reach the 
prestimulatory threshold; the — difference 
limen narrowed during and after stimulation 
should regain the prestimulatory amplitude ; 
the lowered threshold for 1000 cps should 
be normalized. Furthermore, in observing 
the entire curve, we recognized that the 
traumatized test subject registered restively 
and irregularly until the prestimulatory 
threshold was found again (lig. 2). 

The reason that the critical intensity of 
100 db. of white noise does not occur in the 
Table is a technical one: We used two 
amplifiers in separate channels in order to 
mix the pure tone with the noise. At the 
output of each, there is a potentiometer 
calibrated in decibels. For reasons of adapt 
ability, the intensity of 100 db. can not be 
adjusted. 


Since both Ruedi’s 74 


and our investiga 
tions were based on the same method, we 
arrived at a total of 20 persons with typical 
curves. characteristic accumulation of 
critical intensities at 90 db. can be recog 
nized, The distribution, however, does not 
follow a bell curve. Nevertheless, we can 
state that in general a critical intensity below 
85 db. micaus an increased sensitivity and 
one above 95 db. an increased resistance to 
Noise. 

On the basis of our test material, we can 
not draw any conclusions regarding the 
physiological nature of the critical intensity. 
It appears to be independent of age and sex. 
As long as there ‘+ no demonstrable relation 


Schulthess 


Fig. 2.—Determination of the 
critical intensity (a) Exposure 
to 90 db. of white noise; no ef 
fect. (b) Exposure to 95 db 

symptoms of — pathological 


ship between the CI and other functions of 
the organism, we must assume that the Cl 
is a constitutional characteristic of the in 
dividual. Kristensen '* found no connection 
between constitution and susceptibility to 
noise injury. He admitted that the leptosome 
is probably more susceptible to early noise 
injuries; however, this seems to even out 
upon lengthy exposure to chronic noise. As 
Ruedi** has shown, the level of the critical 
intensity depends to a certain degree on the 
general physical condition of the person. 

The test subjects only occasionally com 
plained of tinnitus after exposure. There 
fore the determination of the critical 
intensity by our method was no special strain 
on the human hearing. 

The Table includes the eritical intensities 
of only 29 ears. The other subjects did not 
show clear results for the following reasons: 

(a) Some of the test subjects suffered 
from a perceptive deafness with a e¢® dip 
or a high-tone loss in the audiogram which 
interfered with our examinations. If a 
subject has unilateral deafness, participation 
of the better ear in sound perception may 
occur, Masking would complicate the tech 
nique and disturb the subject. Occasionally, 
a preexisting tinnitus interferes with the 
registration and the positive recruitment can 
influence the distribution of the white noise 
throughout the frequency band. The effect 
of ali these factors is the same: unreliable, 
irregular registration of the threshold curve 
and abnormal results, such as differences 
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Determination of the 
intensity descending 


curves tor 4000 ep 


lig. 3 
ritical 


threshold 


00002 


Fifi 


5 db., 


critical 


betweeen the two ears of more than 


value of the 
60 db, 


1] subjects showed a 


and an extremely low 


intensity as, for instance, Twenty-one 


ears of perception 
deafness. 
(b) The curves of six test subjects had 


these the 


to be classified separately. In 


curves fell steeply during the 


threshold 
registration of 4000 cps, indicating that the 


hearing threshold of this test tone rose dur 
1000-cps curves 
This 


and after 


ing the experiment. The 


of these subjects ran horizontally. 


phenomenon can be seen before 


the exposure to white noise. It has already 


been observed by Reger and others and 


attributed to lesions of the cochlear nerve. 
Further experience will be necessary to ex 
plain this (lig, 3) 

4. Kleven subjects were examined 


noise, We 


Mtensity 


exposure to the factory wanted 


lo compare the critical values 


ished 


CAPO lire 


before with the actual hearing 


to madustrial noise 


after 


NIN 


EAR 


Different parts of the Holderbank cement 
factories were tested by the laboratory of the 
Swiss telephone company (PTT) for noise 
by means of a sound-level-meter. A maxi- 
mum intensity of 108 phones was found in 
the close vicinity of the cement mills them 


selves. An analysis of the noise showed 


curve rising slowly from 50 eps to a maxi 
mum of 300 to 600 eps, and sloping off to 
8000 cps (lig. 4). We 
gations to the cement mill vicinity, 
found that the so intense in 
100 to 


limited our investi 
since we 
noise was not 
any other place, varying from only 
105 phones, and this was not sufficient to 
traumatize the hearing after a_ relatively 
short exposure, 

In a preliminary test, we had established 
the relationship of the duration of the noise 


had 
found that a 10-minute exposure to the noise 


influence to the consequent damage. We 


of the cement mills (108 db. ) provoked 
definite temporary hearing loss (Fig. 5). So 


we decided on a 10-minute exposure at the 


cement mills for all experiments. 


( harac 
the factory 
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(hb) The threshold curves for 4000. eps 


showed the above-mentioned increase in the 


' threshold (5 to 25 db.) immediately follow 


any relation between the degree of hearing 
loss and the critical intensity of the respee 


tive test subject. Recovery started im 


mediately after the subjects left the NOISY 


surroundings. At first this was rapid, and 
then gradually slower (Pigs. 6 and 7), Oc 


casionally we noticed the phases of recovery 


that Hirsh !® deseribed, but we did not pay 


|| ing stimulation. This result did not show 


spec ial attention to these processes for tech 


nical reasons: The test subjects could only 


big Békésy curves of noise trauma caused : 
by a factory noise of 108 phones: (a) Before ex be followed sporadically at increasing inter 
Os » . xposure of 0 unutes. 
posure ) After exposure ¢ 10) minute ‘ vals until recovery was completed. 


After exposure of 30> minutes 


8664000 1060 4000 1000 4000 7000 4000 1006 4000 
hig 6.—Recovery of the 


exposure to the factory noise 


The eleven test subjects exposed thus had Like Davis!! and Wheeler,'? we found 
previously shown the following critical in- that recovery runs exponentially, “The ex 
tensities: tent of the poststimulatory hearing loss was 
independent of the critical intensity of the 


105 db. 4 ears 
95 db 4 ears subject and so the curves ran paralls } «lun ing 
ears 
0 db. o | it / \ver re 1 ire 
85 db. to the factor noise 
vil \ ( | \ 
There are certain factors to be considere 
in stimulation deafness: boxy 
(a) The typical sek audiogram con ~ 
firmed the known fact that noise trauma in WV aw 
volves the frequency range of 2500 to S000 j 
cps (van Dishoeck ©), This appears as a 7 
broad or, rarely, a steep dip with the 
mum between 4000 and 6000 cps (lig. 5) 4f inka 
even in the highest frequencies of our in 
strument (10,000 cps), we usually found 
signs of an injury. The different groups of oom 8 


test subjects according to their CI did not 
show significant differences in the localiza : 
tion of the maximum of the dip. Neither. 
was there a correlation between critical in 

tensity of .the respective test subjects anc sr ES 


the extent of their hearing loss on the 


Békésy audiogram, 
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the first two hours. In the subsequent second 
phase of recovery the individual variations 
which depend on the critical intensity became 
evident, that the 
time depends on the critical intensity of the 


Thus we find recovery 


individual, Kuedi?* saw remarkable varia 
tions in the course of the recovery when he 
exposed a test subject to a constant white 
db. than the 
subject's own critical intensity. Our experi 
dealt traumatizing 


noise and with subjects of different sensi 


noise 5 to 15 more intense 


ment with a constant 
tivity. Therefore, these showed a clear re 
duction of the recovery time with increasing 
resistance (lig, 7). 

(c) We could not evaluate the difference 
limen on the basis of the amplitude of the 
1000/4000 eps curves alone. This can only 
be considered in the broader aspect of the 
whole experiment. So the variations in the 
difference had 
neglected throughout our experiment. Varia 


limen practically to be 
tions in its amplitude can be observed better 
in a normal Békésy audiogram than in a 
4000 cps threshold curve. This is probably 
because the test subject has a_ better op 
portunity to register well during a con 
tinuous audiogram, while short tests of two 
to write an 


minutes make it more difficult 


exact difference limen (igs. 5 and 6). 


Furthermore, the question of whether or not 
the 
value as the recruitment is still debatable." 


the difference limen has same clinical 
(d) A lowered threshold for the test tone 
1000 eps after noise stimulation could re 
peatedly be observed in our cases. Peyser,! 
too, has observed this phenomenon and in 
terpreted it as irritation of the organ of 
Corti. He believes thereby to have found 
another criterion for evaluating sensitivity 
to noise. In our experiments this sort. of 
“improved hearing at the tone of 1000 eps” 
was irregular and independent of the in 
dividual critical intensity, and therefore we 
cannot assign much importance to this symp 
tom im the evaluation of noise sensitivity, 
(e) After noise stimulation in the factory, 
all test subjects had a tinnitus and half felt 
the 


The extent of 


pressure in their ears, 
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subjective symptoms seemed to be inde 
pendent of the individual sensitivity. 

5. After administration of 75,000 1. U 
of vitamin A daily for & to 10 days, some of 
the test subjects were ex posed once more to 
the factory noise under the same test con 
ditions. These test subjects definitely re 
covered more rapidly from their stimulatory 
deafness. Their 4000 cps threshold reached 
the prestimulatory level on an average of 
four to six hours sooner than that of the 
control subjects without vitamin A. So we 


confirm the findings of Ruedi,?* who stated 
that the critical intensity of the individual 
can be raised (that is, resistance to damage 
improved) by the effect of vitamin A (Fig. 
7). 

Again we see here that the degree of 
stimulation deafness, that is, the extent of 
the dip in the continuous Békésy audiogram, 
has no relation to individual sensitivity to 
The 
has a favorable influence only on the course 
the 


stimulatory dip itself remains unchanged. 


noise, administration of vitamin A 


of recovery, whereas immediate post 


Comment.—We confirm the existence of 
individual differences in sensitivity of the 
human ear to noises of high intensity. 

By establishing the Cl for normal. test 
subjects, we are able to evaluate the in 
dividually varying reactions. Critical inten 
sities of more than 90 db. indicate good 
resistance to noise, and those of less than 
90 db. show susceptibility to stimulation 
deafness. The latter is not expressed by the 
extent of the audiometrical dip but by a 
delayed recovery of the hearing loss after 
stimulation. This can be shortened in all 
subjects by the administration of vitamin A. 

The results of our investigation are based 
on persons who were exposed to tramatizing 
noise for the first and only time. So we 
can draw no conclusions regarding chronic 
noise influence. Further tests dealing with 
this problem are being made but will extend 
over a period of many years. 

6, Seven men were tested who worked in 
the and coal 


eight-hour shifts at cement 


mills. The noise intensities found in these 


65, May, 
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the entire frequency 


spectrum in the Méniére-like type, whereas 


present throughout 
in cases with a pronounced dip this narrow 
ing could only be seen in the region of the 
dip itself. Neither the duration of the noise 
eXposure nor the age of the worker seemed 
to bear any relation to the reeruitment 

In one case we found a family history of 
deafness. Here the degree of hearing loss 
Was no greater than in the others, Five 
men told us they noticed a tinnitus two to 
four hours after the end of the shift. One 


perceived it continuously, and the seventh 


had this sensation only during the first month 
Fig. & sékésy curves of shift workers: (a) 
Méni¢re-like course. (b) With a typical dip of his employment and not again. These 
| WIT A MEDICATION 
| 
BEFORE 
hig. 9.— Hearing loss of shift 
Vd workers: (a) Before the shift 
After the shift 
AFTER 
LEFT EAR | 


places ranged from 98 to 107 phones. These 
men therefore stayed practically continu 
ously for eight hours in an injurious noise 
environment. The total exposure amounted 
to 48 to 50 hours a week. 

The age of these workmen was between 
31 and 61 One of had 
employed for 28 years in this spot, another 


years, them been 


for 20 years, the others. from 1, to 4 years 
All of them showed a pronounced stimula 
tion deafness. The extent of hearing loss 
(width and depth of the dip) was definitely 
related to the duration of the exposure, In 
agreement with Iescher,'* we found two dif 
ferent types of curves—-one with a typical 
steep dip, the other with a flatter, Méniére 
like course (Fig. 8). Our Investigations give 
no explanation for this phenonmenon. We 
recognized in all Békesy curves a relatively 
and absolutely narrowed amplitude of the 
This feature, which we 


difference limen. 


interpreted as a positive recruitment, Was 


Schulthess 


subyjec tive complaints were not related to the 


degree of hearing loss in the Bekesy audio 


gram 
10.—-Average hearing loss of shift) worl 
ers: (a) With vitamin A. (b) With an ear pro 
tector 
« 
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Immediately after the shift work, the 
threshold in the Békésy audiogram is lifted 
by about 10 db, throughout the whole fre- 
quency range (lig. 9). This supplementary 
injury is less in the region of 2000 to 8000 
eps when the test subject has taken vitamin 
A, as mentioned above. We cannot lend too 
much importance to this observation, as only 
three shift workers were given vitamin A 
treatment. Dut it corresponds with our 
experience with vitamin A in general. It 
should be mentioned that tests with workers 
wearing an ear protector gave practically 
the same results. One of the seven had no 
protection with either vitamin A or an ear 
protector; his hearing was no worse than 
that of the others. 
that both vitamin A and ear protectors have 


We conclude, therefore, 


the same effect (lig. 10). 


Summary 


This paper deals with a method developed 
by Ruedi to test individual susceptibility to 
noise injury. Through stimulation with a 
calibrated white noise, we investigated the 
perstimulatory and the poststimulatory in 
fluence of this exposure on the perception 
of pure tones of 1000 and 4000 cps. 
this 


audiometer, Test subjects that were found to 


For 
purpose, we used a modified Békésy 
be sensitive to noise influence in this manner 
definitely required a longer recovery time 
after exposure to factory noise than did 
resistant persons. After the administration 
A, both the individual and the 
time 


of vitamin 


average recovery seemed definitely 
shortened. Investigations with shift workers 


confirmed the findings. 
Otolaryngology Clinic, Kantonsspital 
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Case Reports 


This case is interesting for two reasons: 
first, because of the unusual type of foreign 
body and the manner in which it occurred; 
secondly, because we believe the 
youngest person on whom an esophagoscopy 
for removal of a foreign body has been 


performed, 


Report of Case 


a 7-month-old premature male 
At birth both 


the patient and his female twin presented normal 


The 


twin, seen in a neighboring hospital 


patient was 


physical findings, but because of their prematurity 


they were placed in incubators. The patient seemed 
to be progressing nicely, when suddenly on the 
hiith postpartem day, a few minutes after receiving 


a feeding, he developed marked regurgitation of the 


feeding, associated with cough and dyspnea, Physi 
cal examination at this time revealed a_ slightly 
cyanotic infant with a respi rate of 50 per 
minute, pulse rates of 140 per muenute, and a rectal 
temperature of 104 F. Ausculation of the chest 


revealed bilateral moist rales 


this point in the case, an esophageal atresia 


a“ tracheosophageal fistula was considered as a 


possible diagnosis. Usually the infant with this 


congenital abnormality does appear normal at birth, 
a slight increase in the amount 


throat. Ox 


except, perhaps, for 


of mucus appearing in the mouth and 


casionally, physical examination will only reveal a 
in the region of the upper lobe ot 


The 


made to 


few moist rales 


infant will do well until at 


feed it, at 


the right lung 


tempts are which time there 


is noticed a ditheculty in swallowing, associated with 
Subsequent ob 


choking, dyspnea, and cyanosis 


servation of the patient will reveal intermittent a 


cumulation of mucus in the mouth and pharynx 


the rales in the chest as contin 
(This 


and an increase of 


ued aspiration of saliva and feeding occurs 
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Esophagoscopy for Removal of Foreign Body in a 
Seven-Month-Old Premature Infant 


J. A. PERRONE, M.D., and J. A. CIPCIC, M.D., Pittsburgh 


was true in our case.) The abdomen is frequently 
this 


distended with gas, although finding is not 


constant and depends on the anatomic findings of 


the abnormality. Air will usually be found in the 


stomach if a fistula is present between the lower 


esophageal segment and the trachea. A more defi 


nite diagnosis may be made on an attempt to pass 


a catheter into the stomach. In the case presented, 


this procedure was attempted, but we were unable 


to pass the feeding tube beyond an obstruction 


in the esophagus at approximately 15 em. from 


dec ided 


the upper alveolus. At this point, it was 
to have an anteroposterior and a lateral tilm of 
the chest taken. To our amazement, they re 


vealed a foreign body in the midthoracn esophagus 
and 2) 


as to how a 


(kigs. Immediately the question was 


raised foreign body could be present 


sever month-old) premature 


in the esophagus ol a 


infant, who had been in an meubator since birth 

The respiratory rate and cyanosis were mereas 

mg. It was thought advisable to do an esophagos 

COP but no were iviil ‘ pital 

The infant was transported to the 

Mer: Hospital, Department « 
bigure | 


| 
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Figure 2 


transit, the incubator was kept warm with portable 
batteries 

A 3.535 em. esophagoscope was passed with 
ease. In the midthoracic portion of the esophagus 
the foreign body was visualized and grasped with 
a side-curved forceps (mosquito size). It was 
anchored to the tip ot the esophagoscope and re 
moved periorally, since it was too large to. pull 
through the lumen of the scope. The dyspnea and 
cyanosis immediately disappeared, and the infant 
showed no ill effects from the direct examination 
Feedings were started and swallowing was entirely 


normal 


ARCHIVES OF OTOLARYNGOLOG) 


Figure 3 


Upon inspection of the foreign body, it was re 
vealed to be a small piece of rubber catheter (Fig 
3B) This had 
dropper which was used to feed this premature 
34). The 


dent occurred now became very evident 


heen fitted onto the end of the 


infant (Fig manner im which the acci 
During the 
process of feeding the infant, the piece ot catheter 
had become dislodged and was swallowed, settling 
in the midthoraci 


esophagus, causing respiratory 


signs and symptoms by pressure on the tracheo 
bronchial tree and esophageal signs and symptoms 
by its obstructive nature 


body in a 7-month-old premature infant on 


case presents an unusual foreign 


whom esophagoscopy was performed for 


removal of a foreign body, without unto 


ward results. 


Mercy Hospital (19) 
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Petrous Apicitis 


In 1930, the publication of a number of 
articles, especially those of Eagleton, I*ries 
ner, and Kopetsky, focused attention on the 
subject of suppuration of the petrous pyra 
mid. Ten years later, in a report on this 
condition, Moorehead ! pointed out that in 
fection of the petrous pyramid had been 
discussed sufficiently so that otologists had 


become “pyramid-minded” and were on the 


lookout for these cases rather than being 
when encountered 


they were 


Since the advent of the antibiotic era, how 


surprised 


ever, this condition has become so rare that 
the younger otologists are apt to be familiar 
with it only through textbook descriptions. 
The following clinical course of a case of 
petrous apicitis, developing despite antibiotic 
therapy, is therefore considered of sufficient 


interest to warrant a brief report. 


Report of Case 


A 53-year-old girl developed symptoms of ear 
involvement on Dec, 21, 1955, complaining of pain 
in the left ear. She was treated expectantly with 
oxytetracycline (Terramycin) by her family physi 
cian for a period of four days, until Dee. 25, at 
which time = she first seen by one of us 


(G. H, P:) 


of the drum and obliteration of 


was 
At this time both ears showed bulging 
landmarks. Bi 
lateral was performed on the same 
beta 


Streptococcus from both ears. The patient was con 


myringotomy 


day. Cultures obtained revealed hemolytu 


tinued on oxytetracycline. During the next three 
days there was copious discharge from both ears 
associated with a septic temperature. On the fourth 
29, she was 


day following myringotomy, Dec 


admitted to the hospital. Examination at this time 
revealed drooping of both posterior canal walls, 
both 


destruction on 


tenderness over mastoids, and evidence of 


bilateral roentgen examination 
Culture and sensitivity tests indicated the use of 
erythromycin, which was administered in adequate 
Infection in the right ear responded to 
Jan. 4, 


this ear was dry and continued to resolve there 


doses 


treatment, and by 1956, six days later, 
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after, with eventual complete resolution and norma! 
The left ear, 


also to be resolving with some evidence of return 


hearing which on Jan. 4 appeared 


ing landmarks, on Jan. 5 began discharging a 
large amount of purulent drainage Phe drum 
markings became indistinet, mastoid tenderness 


persisted, and the temperature remained irregular 
to 102.6 
was performed (G. H. P.) 


On Jan. 7 a left simple mastoidectomys 
Postoperatively the 


patient's condition progressed satisfactorily until 


the fifth postoperative day, when she began to 


complain ot 


run a low-grade temperature ane 

pan in the ear. The pain, temperature, and dis 
charge continued until Jan. 23, at which time some 
weakness of the left lateral rectus muscle was 


present. By the following day the partial paralysis 


Roentgen examination showed only 


f the 


was complete 


a questionable thinning « margin of 


superior 


the petrous ridge At this time the leucocyte 
count was 11,000. There was also present photo 
phobia, increased discharge from the cavity, and 


pain in the region of the left eye, completing 
Gradenigo’s symptom-complex 
On Jan 


were done (J. H. ‘I 


26 the following operative procedures 
Ro): In 
the petrous pyramid and still preserve the hearing, 


an attempt to drain 


Preoperative photograph showing complete left 
lateral 


lateral rectus paralysis on extreme yaze to 


the left. 


th 
: 
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a search was first made in the perilabyrinthine re- 
None 
was found, Next the tegmen tympani was removed 
the the 

the elevated 
of the petrous pyramid 


gion for the presence of a fistulous tract 


in vicinity of superior semicircular canal 
over the 
With a curet an opening 
was made through the cortex deep to the laby 
rinth. No At this the 
surgeon was informed by the anesthetist that the 
The pro 


cedures were done as rapidly as possible, A radical 


and dura anterior surface 


pus was obtained point 


child’s pulse rate was 200. remaining 


mastoidectomy was performed, The tegmen tym 
pani forming the roof of the middle ear and the 
the re 
An approach along the carotid canal wall 


osseous plate over carotid artery were 
moved 
was made to an area deep to the cochlea, where 
a sufficiently large opening was made with a curet 
the 


seen floating 


through the posterior bony wall of carotid 
artery Air 


to the surface of the secretions, but no frank pus 


canal bubbles could be 


was obtained. The deep wall of this opening in 
the petrous pyramid, toward the apex, was pal 
the of the the 
hard bone. The operation was rap 


pated with lip curet and gave 
mmpression of 
idly concluded by elevating the postauricular inci 
sion through the endaural approach used in this 
the 


(The postauricular wound of the previous simple 


procedure, trimming edges, and resuturing. 


mastoidectomy had broken down prior to the op- 
of 
The cavity was then packed with iodoform gauze 


eration result the increased discharge. ) 


as a 


From the date of the above operation the follow 


ing antibiotics were given daily: tetracycline 


(Achromycin), 250 mg. q. 6 h.; sulfadiazine, 1 gm 
and (Chloromycetin), 
6h 

Postoperatively the patient's temperature ranged 
between 99 and 103.5 k 


Severe headaches developed 


q. 6 h, chloramphenicol 


250 my. q 


The lateral rectus paraly 
sis persisted On the 
fourth postoperative day she developed nystagmus 
the the 


postoperative day, prior to the following operation 


and vomiting, and on morning of sixth 


that afternoon, she developed a stiff neck. A spinal 
fap on the third postoperative day revealed clear 
fluid 
cells 

On 


under no increased pressure; there were 47 


purpose of exploring the petrous 


Kel ] 


hor 


a second procedure was done (J 


the 


A, 
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tip, where it was felt that the abscess; which had 
not been reached in the previous operation, ex 
was through 


isted. Access to the radical cavity 


previously made endaural incisions, which were 


widened. Granulations were removed and bleeding 
controlled the the 
An approach was again made along the in 


in mastoid cavity and middle 
ear, 
ternal carotid route to the previously made cavity 
in the petrous pyramid, This cavity was enlarged 
with a curet toward the apex until a solid wall 
which 


at the 


of hard bone was gradually removed, at 


the 
apical tip, with immediate flow of several cubic 


time curet entered an abscess cavity 


centimeters of frank pus. A plain gauze drain was 


placed in the abscess cavity leading to the radical 


wound repacked with 


The 
iodoform gauze. 


cavity mastoid was 
Culture of the pus obtained from the abscess 


proved to be beta hemolytic Streptococcus, the 
same organism obtained previously from the middle 
ear and the mastoid. Sensitivity tests provided the 
information that the organism was not sensitive to 
tetracycline, chloramphenicol, sulfadiazine, or peni 
cillin. It was sensitive only to oxytetracycline or 
erythromycin, Antibiotic therapy was then changed 
to oxytetracycline, 250 mg. q. 6 h 

After 
subsided rapidly. 
last symptom to resolve, had disappeared on the 
10th postoperative day at the time of discharge 
the hospital. The 
allowed fill with 
epithelization of the mastoid wound taking place 
the 
grait placed in the mastoid area 
operation. The 
healed and dry 


evacuation of the abscess all symptoms 


The lateral rectus paralysis, the 


from middle-ear cavity was 


to in granulation tissue, with 


from the edges of wound and from a_ skin 


at the previous 
patient’s cavity was completely 
10 weeks postoperatively and has 
Hearing in the left ear is at an 
the 


level 


remained so since 

50. db. 

perfectly normal, at the 0 db 
535 Park Ave. (21). 


average of Hearing in right ear is 
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External Otitis 


ALAN L. SPARKS, M.D., Indianapolis 


Carcinoma of the middle ear is a rather 
unusual condition which is not commonly 
seen in the routine practice of otolaryngol- 
ogy. This case is presented because of the 
relatively abrupt onset and the diagnostic 


problems involved, 


Report of Case 
On Aug. 25, 1955, a former patient con 
sulted me relative to a severe infection of his 
left ear had 
his general physician. | 


resisted treatments of 
had 


previously for a chronic eezematoid external 


which 
treated him 
otitis of many years’ duration, but had not 
seen him professionally for over one year. 
His past treatments had been the usual rou 
tine measures, and he had been using, when 
needed, a solution of 1 part m-cresylacetate 
(Cresatin-Sulzberger) in 3 parts of chlo 
roazodin (Azochloramid) in glyceryl triace 
tate (Triacetin) in the canals. 

About two weeks prior to my examina 
tion, he had developed pain and a serous 
discharge in the left ear which was ac 
centuated by mastication and movements 
of the jaws. There was some decrease in 
hearing acuity. These symptoms increased, 
noted around the 
the had 
been given penicillin and local therapy. The 


and some edema was 


superior attachment of ear. He 
symptoms continued to increase, and 200 r 
of x-ray therapy was administered. There 
was no alleviation of the condition, and | 
vas asked to see him. 

(on examination, considerable supra and 
infra-auricular swelling was noted. The ex 
Accepted for publication Sept. 26, 1956. 
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Carcinoma of the Ear in a Patient with Long-Standing 


ternal canal was almost obliterated, and a 
small amount of serous discharge was seen. 
The ear was exceedingly tender, and efforts 
to insert the smallest speculum were at- 
tended by spasms of pain. Below the tip 
of the mastoid an enlarged, tender gland 
was noted. X-rays made of the mastoids 
A small wick was 


the 


were essentially negative. 
the third of 
and wet packs of Burow’s solution insti 


inserted in outer canal 
tuted. My impression at this time was that 
the patient had a severe external otitis with 
a secondary pyogenic infection. Four days 
later he gross 
ment. At this time I detected a slight facial 


returned with no improve 


weakness on the left, with a diminution of 


the corneal reflex. The possibility of a 
coincidental Bell's palsy was considered, and 
he was placed on nicotinic acid and predni 
Meticorten ). 


days a major facial paresis developed and 


sone In the ensuing several 
the pain seemed to localize deep in the eanal, 
resembling a geniculate neuralgia. The swel 
ling in the outer third of the canal improved 
slightly, but at no time could the drum be 
visualized. 

Several factors were considered in diag 


nosis 

1 A severe otitis externa with involve 
ment of the cartilage. 

2. The same with an unrelated, coinci 
dental Bell's palsy. 

3. A diffuse external otitis, with a ge 
niculate neuralgia. 

4. A severe external otitis, with a co- 


incidental herpes zoster oticum with facial 
paresis. 

On Sept. 12, no improvement was noted 
and a recheck of the mastoid and temporal 


bone x-rays was made. These pictures did 
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not demonstrate any signs of pathology in 
the mastoid; however, just below the left 
calcification was 


mastoid tip an area of 


noted, This area was compared with that 


in the previous films and it seemed more 
prominent at this time, suggesting a de 
generative process in this area. 

The question of surgical intervention was 
discussed with his physician and, in view 
of some previous coronary difficulty, it was 
decided to send him to the Cleveland Clinic 
for observation and treatment 

A biopsy of the ear canal was done there 
and a diagnosis of squamous-cell carcinoma 
made. On Oct. 7, a left 


radical 


radical neck dis 


section, a removal of the external 
ear and mastoid, and partial parotidectomy 
was done. Following this surgery he did 
quite well, Returning home, his main com 
plaint was of the vertigo associated with 
the destruction of his labyrinth. The opin 
ion was expressed that the neoplasm started 
either in the middle ear or deep the 


canal, 
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On Dec. 14, he returned to the Clinic 


for a correction of the facial defect, but 
examination showed extensions in the adja 
cent tissues and he was given cobalt-60 
teletherapy. 

In early February he returned to the 
A palpable node 
This 


removed for biopsy and showed squamous 


Clinic for a check-up. 
was found in the right axilla. was 
cell carcinoma, Grade 3, Chest x-rays also 
showed changes in the right lung, which 
were suspicious of metastasis. 

He returned home in mid-February and 
began a very rapid downward course, with 
metastasis spreading rapidly throughout the 
body. He died on April 13, 1956. 

Since the prognosis in carcinoma of the 
middle ear and mastoid is so poor, | believe 
that if | should encounter a similar case, | 
would rely on cobalt-60 teletherapy rather 
than on extensive surgery. 
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Scientific Exhibits 


SAMUEL J. PRIGAL, M.D., New York 


In 1949, when several antibiotics were 
available for the treatment of  sino- 
respiratory infections, it was considered 
advisable to choose the antibiotic for 
therapy on the basis of cultures and in- 
hibition testing. This was continued for 
a number of years, so that it became 
possible to indicate the type of organ- 
ism(s) encountered in sinorespiratory in- 
fections, their yearly variations, and sen- 
sitivity to antibiotics with continued use. 
Thus it was noted that with chronic or 
recurrent sinorespiratory infections the 
hemolytic Staphylococcus (Micrococcus 
pyogenes var. aureus) was frequently 
encountered, either singly or in con-bina- 
tion with other organisms (Panel 1). 
During the performance of the inhibi- 
tion testing it became apparent that bac- 
terial resistance was developing: to each 
of the antibiotics used singly (i <1 2). 
This was particularly true whoa con- 
fronted with the hemolytic Staphylococ 
cus.’* This led us then into experimental 
studies on the use of combinations of 
antibiotics and their application clinically 
(Panels 3 and 4). The experimental in 
vitro studies indicated that even when 
antibiotics were used in subeffective con- 
centrations they were effective in com- 
binations. The more complex the com- 
bination, the more efficient — thus three 
antibiotics (each individually ineffective) 
were more effective than two antibiotics. 
The upper half of the antibiogram in 
the case presentation (Panel 4) illus- 
trates the action of seven antibiotics, 
singly and in combination of two's. No 
single antibiotic was effective in the usual 
concentration, and only 2 of 28 possible 
combinations were effective when two 
antibiotics were employed. However, as is 


*From the Department of Medicine (Allergy), 
New York Medical College, Flower and Fifth 
Avenue Hospitals. 
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The Treatment of Sinorespiratory Infections 
A Bacteriologic and Epidemiologic Approach 


shown in the lower half of the anti- 
biogram, 25% of 36 combinations of 
three antibiotics were effective. 

Synergism and antagonism of anti- 
biotics ase briefly considered in Panel 5. 

During the course of these investiga- 
tions, explanations were sought for the 
chronicity of some types of sinorespira- 
tory infections. Although this may be due 
to the type of organism — the hemolytic 
Staphylococcus is particularly hardy and 
difficult to eradicate — or to some inher- 
ent failure of the host (allergy, reduced 
immunity, etc.), it became apparent that 
infections became chronic or were recur- 
rent because of neglected infections in 
other sites of the body. Untreated in- 
fections of the skin or eye frequently 
harbor the same organism encountered in 
sinorespiratory disease.* With the use of 
the newer method of identifying staphy- 
lococei by phage typing it can be shown 
without doubt that there is correlation 
between these two sites of chronic in- 
fection.* The treatment of one without 
the other may be fruitless, since re 
infection’ from the untreated site will 
occur (Panel 6). 

Likewise, during these studies, it be- 
came apparent that reinfection might 
occur from contact with carriers within 
the household.*® This was evidenced at 
first by the necessity of treating several 
members of a given family, either simul- 
taneously or in sequence (Panel 7). The 
bacteriologic (and epidemiologic) studies 
of whole families were then undertaken, 
and it could be demonstrated that where 
there was a history of chronic sino- 
respiratory infections in the parents the 
same was apt to occur in children and to 
manifest itself very early in life — before 
the school age. Where there was also an 
allergic component, asthma was likely to 
occur.® 
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BACTERIOLOGIC STUDI 


PURPOSE OF THIS STUDY TOTAL ORGANISMS ORGANISMS ISOLATED 
ISOLATED FROM ALL IN SINO-RESPIRATORY 
SITES INFECTION 


To Determine: 


TYPE OF ORGANISMS CULTURED. 

PATIENTS - 661 PATIENTS - 4286 
YEARLY VARIATIONS. 

GULTURES - 796 GULTURES - S67 


YEARLY REACTIONS TO ANTIBIOTICS. ISOLATES - 19686 ISOLATES - 1408 


THE ADVANTAGES AND LIMITATIONS OF iIN- 


HIBITION TESTING. 


THE DEVELOPMENT OF BACTERIAL RESIST- 


ANCE. 


ACTION OF COMBINATIONS OF 2 OR 3 ANTI- 


BIOTICS IN SUB-EFFECTIVE DOSES. 


CAUSES OF CHRONIC AND RECURRENT 


SINO-RESPIRATORY INFECTIONS 


ROLE OF THE CARRIER STATE AND IN- 
TRAFAMILIAL CONTAGION IN CHRONIC 


SINO-RESPIRATORY INFECTION. 


INTERRELATIONSHIP BETWEEN infections INCIDENCE OF SINGLE INCIDENCE OF PAIRS 
EYE, SKIN AND EAR AND SINO-RESPI- PATHOGENS OF PATHOGENS 


RATORY INFECTIONS 
THE HEMOLYTIC STAPH MEMOL. STAPH. + HEMOL 


BEST THERAPY OF CHRONIC AND/OR RE- 1S A FREQUENT OFFENDER STREP OCCUR MOST FREQUENTLY, 


CURRENT SINO-RESPIRATORY INFECTION. DIFFICULT TO TREAT. 


CLASSIFICATION AND YEARLY TYPE OF INFECTIONS ENCOUNTERED 
INCIDENCE OF 1402 ISOLATES 
FROM RESPIRATORY TRACT 


A VARIETY OF INFECTIONS OF THE RES- 
PIRATORY APPARATUS SINGLY OR IN COMBINATION 
DESPITE CONTINUED USE OF ANTIBIOTICS WITH INFECTIONS OF THE SKIN, EYE AND/OR EAR. 
THE RESPIRATORY FLORA REMAINS RELATIVELY 
STABLE, WITH MINOR YEARLY VARIATIONS 


REFERENCES 2. Prigal, S. J.; Molomut, N., and Haber, A 

Prigal, S. J., and Molomut, N.: Bacteriologic Bacteriologic and Epidemiologic Approach to 

and Epidemiologic Approach to the Treat- the Treatment of Sinorespiratory Infections 

ment of Respiratory Infections with Anti- Observations on the Efficacy of Antibiotics 

biotic Aerosols, J.A.M.A. 144:897, 1950 with Continued Use, A.M.A. Arch. Otolaryng 
54:493, 1951. 
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INHIBITION TESTING 


YEARLY VARIATIONS IN METHOD OF ADVANTAGES AND LIMITATIONS OF 


INHIBITION INHIBITION CULTURE AND IN VITRO INHIBITION 
TESTING TESTING IN SINO-RESPIRATORY 
INFECTIONS 
ADVANTAGES LIMITATIONS 


beatification of or gentem Routine cutters studies hove 
«Cive to prognoses, lamitations uniess @ 
the ocute tery of special medic are 


Suggests type of entity 


serection of Positive retetionship between 
entibetic therepy orgentem cuftured ond the 


ome ochre 


TEMPORARY 


4 Detection of corriers. 4 Gost 


COMPARATIVE PERCENTAGE OF OCOOURENCE OF B32 ISOLATES 
INHIBITION OF ERYTHROMYCIN PRINCIPLES (174 QULTURES) AND PERCENTAGE OF 
inhibited by AND MHIBITION BY EACH ANTIBIOTIC 
PROCEDURE 
eave | 14 5 7 


Use fresh cultures. 


Test orgoniems os they oc- 
cur in the patient in 
groups, rother then os in 
vidual isolotes 


4 Dilution method preteradie 


« Disc -plote method simpler 


bs 
10. 
tory Wiections are “open 
4 Detection of foc! for in culture ond testing 
fection not wuitable for eoute in- 
tection 

Objective of 4 Procedures usually lmited to 

availabe broed apectrum 
Ore employed or where arm 

1] 
a= ~ = 
— 
10 | 10 : 
Terramecin 


Panel #3 
CLINICAL DEVELOPMENT OF OBSERVATIONS ON THE DEVELOPMENT 
RESISTANCE TO ANTIBIOTICS OF BACTERIAL RESISTANCE 
as a TYPES OF RESISTANCE 
induced 


« MECHANIGM OF DEVELOPMENT OF RESISTANCE 


« Adeptetion 


« ROLE OF THE ANTIBIOTIC mH THE DEVELOPMENT OF 
RESISTANCE 
Bome entibiotios éevetey resistence more thon others 
of retord developmen! of resistance 


order of cece of development of resistence ort idiot ion 
COomsmations 


2 ROLE OF THE ORGANIGM IN DEVELOPMENT OF RE- 
SISTANCE 


ACTION OF ANTIBIOTICS 


ACTION OF COMBINATIONS OF ANTIBIOTICS IN 
SUB-EFFECTIVE CONCENTRATIONS 


— 
— 


inhibition of Hemolytic Stephytococous Inhibition of Aipha Hemolytic Streptococcus 
(19 ) (62 Isolates) 
| 0 % © 66 6/0 3 0 
Combinetios | ANTIBIOTIC + + + wea 
— 
1 ANTIBIOTIC + 
eomorves 100 of Three CONCENTRATION a 


3. Prigal, S. J.: The Interrelationship Between 4. Prigal, S. J.: Asthma and Intrafamilial Con- 


Blepharoconjunctivitis and Chronic Sino- tagion, to be published. 
respiratory Infections, New York J. Med. 5. Prigal, S. J.: Intrafamilial Contagion in 
53:1327, 1953. Sino-Respiratory Infections, Dis. Chest 


25 :448, 1954. 
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ILLUSTRATIVE CASE DEPICTING VALUE OF Panel #4 
COMBINED ANTIBIOTICS 


DEG. age 26 months, female 


DIAGNOSIS: Fibrocystic Disease of the Poncreas 


Recurrent Bronchitis and Bronchopneumia 


Sinusitis 


Bronchiectasis 


PREVIOUS ANTIBIOTIC THERAPY RESULTS 


Penicillin 7,500,000 units At first these were individu- 
Aureomycin 25,000 mg. ally effective. 
Chloromycetin 130,000 mg. Later infection and fever de- 


Terramycin 5,000 mg. spite medication 


(PHARYNGEAL CULTURE) 


BACTERIOLOGIC STUDIES 
t Beta Hemolytic Staph. 


2 Gaffkya Tetragenous 


3 Alpha Hemolytic Strep. 


ANTIBIOGRAM 


TERRAMYCIN CHLOROMYCETIN 


PENICILLIN «STREPTOMYCIN §BACITRACIN 


t 


STREPTOMYCIN 2+ Curtumeo 
Bete Hemotyic 


@¢ 8 
Tetragenous 


BaciTRacin 


TERRAMYCIN 


AUREOMYCIN 


CHLOROMYCE Tim) 


By 
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SCHEMA OF ACTION OF ANTIBIOTICS: 
SYNERGISM AND ANTAGONISM 


interterence 
Bymoois 
O Enzyme System 


EFFECTIVE ® with a ©) 
with a vita ©) — 


® with wo OR ©) — WO EFFECT OR 


COMBINATIONS OF ts) ® with sevens ©) — oeatn. 

COMBMATIONS OF OR (a) ARE THEREFORE 

+ THE MORE COMPLEX THE COMBINATIONS OF f8 AND td) THE MORE LETHAL THE ACTION. 
COMBINATION OF ANTIBIO. WERE AWTAGOMUSTIC THESE STUDIES. 


WAPLIES CHEMICAL OR PITYBICAL INTERACTION BETWEEN ANTIBIOTICS 
woowrme wim (). 


97 
399997 
298 299990 
29 39 96 


SYNERGISM AND ANTAGONISM 
a 
Pen 


INTERRELATIONSHIP OF INFECTIONS IN 
YE, SKIN, EAR AND SINO-RESPIRATORY INFECTIONS 


fore 


BACTERIOLOGIC STUDIES SUGGESTING 
RELATIONSHIP BETWEEN 
RESPIRATORY AND EYE INFECTIONS 


Cases iweetigated by culture 9 


Coses showing bacterial reiationship between 
respirotory ond eye infections 8 


Cases showing no becterial reictionship between 
respiratory and eye infections , 
Coses showing doubtful’ reictionship between 
respiratory and eye infections - 
Orgenieme involved where correlation wos noted 


Hemolytic Stophyiococcus and Streptococcus 
Preudomoncs 
Proteus Vuigorus 


CONCLUSIONS 


THE HEMOLYTIC STAPHYLOCOCCUS 18 A FREQUENT 
OFFENDER SIND -RESPIRATORY 
FECTIONS. 


THE RESPIRATORY FLORA REMAINS RELATIVELY 
STABLE OESPITE THE USE OF ANTIBIOTICS 


RESISTANCE TO SINGLE ANTIBIOTICS 16 READILY 
OEVELOPED BY THE HEMOLYTIC STAPHYLO- 
Coccus, LESS 80 BY OTHER OnGANIOMS 


MNBITION TESTING 18 IDEAL, WITH THE USE OF 
COMBINED ANTIBIOTICS IT MAY NOT BE 
MECESSARY 


ANTIBIOTICS LOSE THEIR EFFICIENCY FROM 
YEAR TO YEAR - AUREOMYOIM, TERRAMYOM 
AND ERYTHROMYCIN ARE STEL QUITE POTENT 


COMBINATIONS OF ANTIBIOTICS (2 AND 3) EVEN in 
SUB-EFFECTIVE DOSES ARE SUPERIOR TO 
SINGLE ANTIBIOTICS. 


CHROMIC AND RECURRENT IMFECTION DEPENDS 
UPON THE MATURE OF THE INFECTING 
CAMIGM, THE HOST IMMUNE REACTIONS, 
AND CONTACT WITH CARRIERS. 


WNTRAFPAMILIAL CONTAGION IS FREQUENTLY 
OVERLOOKED IM CHRONIC SIND -RESPIRA- 
TORY INFECTIONS 


THE INTERRELATIONSHIP BETWEEN INFECTIONS 
OF THE EVE, SKIN, EAR AND SINO-RES- 
PIRATORY INFECTION IS DEMONSTRATED 


THERAPY OF CHRONIC OR RECURRENT SINO-RESD 
PIRATORY INFECTION INVOLVES PROPER 
USE OF ANTIBIOTICS, AT TIMES AN AL- 
LERGIC APPROACH THE USE OF VACCINES, 
AND ERADICATION OF FOC! OF INFECTION iN 
THE PATIENT AND IN PRESUMPTIVE CAR- 
RIERS 


ANALYSIS OF PATIENTS DISPLAYING 


SOME RELATIONSHIP BETWEEN 
RESPIRATORY AND EYE INFECTIONS 


Coses investigated 26 


Femoies 
Moles 
Adults 
Children 


Cases displaying concomitant respiratory ond eye infections 
Ceses with concomitant respiratory, eye and shin infections 


Coses where eye infections coexisted in both the petient 
another member of the fomily 


Involving patient and mother 
Invotving patient and father 
Involving two adults 


1 
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Sa 
a 
Sine -respirotory Eye infections 
Sino - respiratory + Buin + Eye B 
Bino-reepiratory + Eye + Ker 
‘2 
18 
" 
2 23 


Panel #7 


INTRAFAMILIAL CONTAGION 


THE “A” FAMILY BACTERIOLOGIC AND EPIDEMIOLOGIC 


A chain of infections started by the mother who has had: INVESTIGATION OF THE “L” FAMILY 


Sa Tonsilins 


Quinsey 


4a Sinveitis 


Bronchitis e 


Conjunctivitis 


Blepharitic 


Ear infections 
Sa Laryngitis 


\\impetigo 
Tonsillitis \ 


\ 
| 


Bronchitis MOTHEA 
Asthma 36 yeors 

sitll 


4! yeors 


o AOD 


BACTERIOLOGIC SURVEY 
THE FAMILY 


BACTERIOLOGIC EVIDENCE OF CONTAGION IN 56 Fomily | Nen-releted 

FAMILIES WITH SINO-RESPIRATORY INFECTIONS 


Corretahen of Possible Contagion 


55 Park Ave. (16). 
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Abstracts from Current Literature 


Ear 


DIAGNOSIS AND TREATMENT oF Dirruse ExtrerNat Orrris. Curtis D. Benton Jr, Eye, Ear, 
Nose & Throat Month. 35:113 (Feb.) 1956 


In a series of 110 consecutive patients with diffuse infection of the external ear canal, 


bacteriologic studies showed Gram-negative organisms to be responsible for 54%, Gram 
10% rhe 


positive organisms for 36%, and fungus infection to account for the remaining 
disease is separated into four major clinical types: Type 1: It is characterized by swelling 


of the ear canal with either no discharge or a watery discharge and occasionally with a 


green color. Pain is usally severe. This is generally due to the Gram-negative organisms 


Type 2: The epithelium is soft and crumbly, itching is prominent, and there is no swelling of 


discharge. This is generally characteristic of the Gram-positive bacteria. Type 3: Purulent 


discharge is present without swelling. Itching is prominent. Gram-positive bacteria account 


for the great majority of this type. Type 4: There is usually a heavy mass of gray or whitish 


debris deep in the canal against the drum. There is no swelling, redness, or discharge. Itching 


and a feeling of blockage are prominent. ‘This is generally due to fungi 


The canal requires adequate cleansing, but in severely swollen ears only a limited amount 


of manipulation is possible. A drug capable of inhibiting the predominate organism 1s ad 


ministered on a cotton tampon, This may be moistened by the patient at regular intervals 


The author prefers polymyxin Bo and mi-ecresylacetare (Cresatin-Sulzberger) in a proportion 


of 2 to 1 for cases of Type 1. In cases of Types 2 and 3 he prefers equal parts of mitro 


furazone (Furacin) ear solution and m-cresylacetate. The latter is used alone in Type 4 cases 


After the ear canal is free of discharge and swelling, the ear canal is dusted with an anti 


bacterial and antifungal powder The test of cure is that the ear canal must remain dry for 


two days after being coated with powder 
fenton reports 90% of the 300 patients in this series to be cured in 6 days and 95% in 


14 days. In 10% subsequent infections were observed. Ten patients, or 3% of the total, 


presented severe therapeutic problems. ‘These patients are a dermatologic problem and are 


made worse by energetic treatment and the use of strong medications. These all represent 


chronic Type 3 patients 


JENNES, Waterbury, Conn 


DrArNESS AND Its Response TO NASOPHARYNGEAL IRRADIATION 


Srupres IN EUSTACHIAN 
W. Srirk Apams, J. Laryng. & Otol. 70:512 (Sept.) 1956 


This paper is written us a result of a five-year survey conducted in several otologic 
H 


centers in Great Britain; and the results are those of investigations carried on in one of these 


centers, namely, the Audiologic Unit in the Children's Hospital, Birmingham, England. The 


survey was begun in an effort to evaluate the theories of Crowe regarding nasopharyngeal 


irradiation therapy in the hard of hearing elild. The investigation was begun in 1948, and 


this report is based upon careful studies on 90 patients treated by nasopharyngeal radium 


and followed for five years. The criterion used for tubotympanic dysfunction has been the 


presence of impaired mobility of the intact tympanic membrane. The visual estimate was 


made with the use of the Siegle scope prior to 1952, but since that time the otomanometer 


las been used to record middle-ear negative pressure in millimeters of Hg. The survey has 


correlated otomanometric readings of negative pressure with audiologic patterns at the various 


stages ot treatment 
This paper is quite comprehensive and goes into many facets of the subject, making an 


adequate summary difficult. The physician interested in this subject should carefully read the 


entire article 
The conclusions reached are that the negative pressures caused by tubotympanitis can 


cause not only temporary hearing impairment but, in a small percentage, can cause permanent 


impedence of sound at the fenestra, and can even cause permanent cochlear and neural changes 


Frequently patients who show a nerve deafness audiogram tracing respond to adequate therapy 


to the nasopharynx. The authors feel that all patients with persistent negative pressure in 
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the middle ears, whether or not accompanied by deafness, should have vigorous corrective 
therapy. They advocate tonsillectomy and adenoidectomy where needed, followed by further 
evolution, In the minority that do not respond to the surgical approach, nasopharyngeal 
irradiation is indicated. Most of the patients thus treated will respond by perceptible improve 
ment or complete restoration of normal hearing and middle-ear pressure 

Of wreat interest is a classification of audiologic patterns into seven types, in cases of deaf 
ness due to tubal disease. Several of these types include severe bone-conduction loss, especially 
for the high tones, in which return to normal hearing is reported following adequate therapy 
directed at the Eustachian tubes 

This article should stimulate considerable renewal of interest and research in this very 
controversial subject 

LeJeune and STEVENSON, New Orleans 


Ru Dear ox “Apnasic’? Victor Goopnitt, |. Speech & Hearing Disorders 21 :407 
(Dec.) 1956 

Studies of Rh deafness by otologists and audiologists at Children’s Hospital, Los Angeles, 
show that Rh incompatibilities cannot only produce kernicteric, cochlear, and nuclear lesions 
but other icteric lesions as well, Damage seems to be produced by cellular anoxia, and lesions 
are fairly haphazard and widespread. A variety of audiometric pictures are seen: simple, 
stable losses of hearing; complex types of greater degree with involvement of the central 
vestibular nuclei, and neural auditory pathway in thalamic and subcortical regions with many 
of the characteristics of aphasia. Shifting thresholds may be the result of neurological lesions 
in the reticular substance. l:mployment of PGSR technique shows fluctuations and erratic 
responses. Neurological deafness must be considered as damage not only to a simple afferent 
pathway but also to an efferent pathway 

PaLMer, Wichita, Kan 


THe Ear in Heap Trauma. Broce Procror, S. Gurpytan, and JoHNn Wester, 

Laryngoscope 66:16 (Jan.) 1956 

This is a comprehensive article on head trauma and its relation to the ear. It is well 
illustrated. ‘The types of head blows are classified according to area as follows: temporal, 
parietal, occipital, and frontal. The type of fracture to be expected from each kind of blow 
is described. Transverse fractures of the petrosa usually cause injury to the eighth nerve 
They usually result from an extension of a posterior fracture 

The pathological changes occurring when the temporal bone is’ fractured are described 
in detail. They are divided into those coming from the longitudinal and those from. the 


the ear from mild and severe blows are described. The 


transverse fractures. Injuries te 
experimental work of Schuknecht et al. on conditioned cats subjected to head blows is de 
scribed. The pathological changes produced in the cochlea are mentioned as is the interesting 
fact that hemorrhage there did not produce hearing loss 

The incidence and significance of bleeding from the ear and of leakage of cerebral spinal 
fluid are mentioned. No surgical treatment is indicated unless there is a discharge of brain 
tissue. Unconsciousness may or may not occur with skull fracture; likewise, for tinnitus. The 
incidence of each is given 

Hearing loss is common. It is usually perceptive. Recruitment is present, indicating 
cochlear damage. Sometimes a conductive loss is present. This loss is apt to be temporary 
lhe relation of various types of fractures and deafness is also described 

Vertigo is common following head injuries. It may be of a peripheral or central type 
The former is a rotatory type with nystagmus to the opposite side, while the latter is more 
apt to be a disequilibrium of postural vertigo 

If facial paralysis is encountered, one must determine whether it is central or peripheral 


Decompression of the nerve is not recommended, for im most cases there is spontaneous 
recovery 
Philadelphia 


fue Tecuniour AND Kesunts oF A OPERATION FOR OoscLeRosts. ESCHER 
Rev. laryne. (Bordeaux) 77:203 (March-April) 1956 
The author deseribes his technique of performing the fenestration Operation in two stages 


In the first stage the operation is performed under local anesthesia. He makes a U-shaped 


incision through the skin and soft tissues of the external auditory canal. This is dissected 
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from the external bony canal wall, to be used as the flap. He than makes a postauricular 


incision and brings the auricle forward, continues the preparation of the flap, and then pro 


ceeds te perform his mastoidectomy. He then exposes the incus and the malleus, and 


removes the incus and the head of the malleus, thus exposing the horizontal canal. The area 


of the future fenestra is then polished and ground down to the endochondrial wall, but the 


canal is not opened. Then the cutaneous flap is replaced, covering the labyrinth, and the rest 


of the cavity is filled with small Thiersch grafts; a double suture is placed in the retro 


auricular incision so as to maintain the ear in its normal position, The flap ends of the grafts 


are maained by small pellets of gauze and pressed in place with paraffin. Five days later 


the packing is removed, and the patient is discharged on the sixth day. The cavity is 


routinely observed to be assured of proper epithelization and the avoidance of any granula 


tions. Two months later the second stage is performed. The retroauricular incision is. re 


opened, the flap overlying the horizontal canal is elevated, the canal is then opened according 


to the technique of Shambaugh, and then, after a careful hemostasis, the flap is replaced on 


the fenestrated canal. A piece of paraffin gauze is placed over the flap, and the ear is 


replaced in its original position and held by a few sutures. The advantages of this technique 


are tuat (1) postoperative labyrinthitis is reduced to a minimum and (2) reossification of 


the bony fistula rarely occurs 


RSKY, Iphia 


PRINCIPLES OF FUNCTIONAL SurGeRY oF THE Rev. laryng. ( Bordeaux ) 
77 :497 (May 1956 


The author discusses 


June) 


the various types of surgery of the ear, such as (1) fenestration, 


the stapes. It is necessary to know the possi 


(2) tympanoplasty, and (3) mobilization o 


bilities and the limitations of each surgical procedure concerning restitution of hearing loss 


Various pathologic conditions are present which may produce a loss of 45 to 60 db. Among 


these are (1) total absence of the tympanic membrane, (2) complete ankylosis of the ossicular 


chain, and (3) the interruption of the ossicular chain. The author has outlined five pro 


cedures of his tympanoplasty with their indications: 1. A reformation of a normal tympanic 


cavity with a conservation of the ossicular chain. 2. A reformation of a normal tympanic 


cavity plus attention to partial lesions of the ossicular chain, 3. The removal of the malleus 


and the incus. Here the tympanic cavity is deeper and the new flap is applied to the head of 


the stapes. Should there be a destruction of the crura of the stapes, he inserts a small plastic 


support. 4. He affords protection to the round window only, and a small cavity is formed 


by the Eustachian orifice, the hypotympanum, and the round window. The oval window is 


opened toward the outside. 5, A combination of a tympanoplasty and fenestration. This he 


performs in two stages. Throughout these procedures he often inspects the mobility of the 


stapes and attempts a direct mobilization of the footplate. It seems to him that it is more 


effectual than attemping the mobilization indirectly through the crura. In following the above 


procedures excellent results in a funetion of transmission of sound have been obtained not 


only to the social limit, that is to say the 30 db. level, but even up to the point of normal 


hearing 
Persky, Philadelphia 


Larynx 


PREATMENT OF PARALYSIS AppucTivA BY EXTERNAL JAN MIOpONSKI, Acta 
oto-laryng. 46:127 (March-April) 1956 


After discussing the Woodman procedure as the most convenient procedure, the author 


describes a method he devised from which there resulted extensively strong sear-tissue forma 


tion. The steps of the procedure are as follows 


1. Tracheotomy 
2. Midline skin incision as for thyrotomy 
Dissection back of the perichondrium for 2 mm. on either side of the midline 


~ 


Dissection of both thyroid alae from their internal perichondrium, followed by opening 


one or both of same like a book 


5. Upper margin of the perichondrium incised front to back until the ecricoarytenoid 


articulation is reached 
6. Arytenoid is dissected free, and all but voeal process is removed 


7. Submucosal suture is placed around the process, and arytenoid lateral to this is cut off 


Two holes are drilled through the thr row ala opposite this 
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%. The stitch is pulled through here and the cord pulled over under direct vision of the 


lary ngoscope 
Lewy, Chicago 


Nose 


RHINOPLASTY IN TwWINs. SAMUEL SALINGER, Kye, Ear, Nose & Throat Month. 35:187 

(March) 1956 

It is not always possible to achieve identical noses when rhinoplasties are performed on 
identical twins. It is prudent to guard against disappointments and recrimination of patients 
or parents by informing them that minor differences more than likely will be observed 
Modeling a human nose is not as simple as working with clay. And there are individual 
variations i response to surgical trauma. When identical results are obtained, as in one 
of the three cases reported by Salinger, it is to be assumed that the surgeon and the patients 


have been unusually fortunate 
JenNes, Waterbury, Conn 


Cosmetic Surcery Tonay. Irving GouwMan, Eye, Ear, Nose & Throat Month. 35-196 

(March) 1956 

Cosmetic surgery is performed in order to restore or improve personal appearance 
Throughout the past years, and even now, the trend has been to depreciate cosmetic surgery 
When general surgeons refuse to perform cosmetic surgery and discourage other surgeons from 
treating such cases, the patients frequently fall into the hands of an unskilled, so-called specialist 
or a “beauty doctor,” This is unfortunate both for the patient, who is further malformed 
rather than improved, and for the future of cosmetic surgery. The evaluation of cosmeti: 
surgery should be fair and unprejudiced, The patient derives benefits of an economic, social, 
and psychologic nature 

ABSTRACTER’S COMMENT: One of the most delightful aspects of performing cosmetic 
surgery is to observe the transformation of the patient. Whereas the change may have been 
limited to a chin, a nose, or to his ears, the transformation is present throughout the person 
It is noted in his expression, carriage, spirit, and—above all—in a certain light that is 
present in his eyes which was not there before. The gratitude of these patients is frequently 
touching. One has only to perform cosmetic surgery to appreciate its importance, If one 
looks at the whole person and operates on a part only in respect to the whole, he will not be 
disappointed with the results of cosmetic surgery 

JENNES, Waterbury, Conn 


Recent ‘TRENDS IN THE NoN-SurGicaL MANAGEMENT OF NASAL SINUSITIS VAN 
ALykA, Kye Ear, Nose & Throat Month. 35:489 (Aug.) 1956 

Chronic sinusitis is no longer considered the hopeless condition it was formerly believed 
to be. Antiquated mutilating operations have been replaced by less radical but more effective 
procedures 

In the early stages of an acute sinusitis, very little treatment is indicated. Bed rest in a 
humidified room with the use of analgesics and local heat represents the best treatment 
Severe nasal blockage may be relieved by the use of nonirritating astringent nose drops 
They should be administered in the Proetz position, and should be used sparingly. Anti 
biotics should be used with full realization of their limitations. 

Sinus lavage is customary when relief is not obtained after the acute congestion subsides 
The maxillary, frontal, and sphenoid sinuses are irrigated through a cannula, whereas the 
ethmoid sinuses are best irrigated by means of displacement therapy. With severe fulminating 
frontal sinusitis early drainage should be established by trephining the sinus floor. Trephine 


openings may similarly be required in severe cases of acut maxillary and sphenoid sinusitis 


Simple measures are usually sufficient in the management of sinusitis. If the presence 
and persistence of the disease are due to obstruction of drainage, defects causing this should be 
corrected, Improvements usually follow minor procedures which unblock the middle meatus 
These may consist of infraction of a turbinate, removal of turbinal cells, removal of polyps, 
or septal resection. Resistance to treatment may be due to an allergy which has been over 


looked or neglected 
Jennes, Waterbury, Conn 
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IBSTRACTS FROM CURRENT 


CHRronic Sinusitis AND THE Pepro Hounte, An. oto-rino-laryng. Uruguay 

26:1, 1956. 

The author presents a series of 28 patients with subacute or chronic sinusitis which were 
treated by antral puncture, followed by lavages and instillations of the various antibiotics and, 
ultimately, surgery. Twenty patients responded to routine treatment, but eight patients re 
quired surgery. The bacterial examination revealed a preponderance of I's. pyocyanea, 
staphylococci pneumococci, streptococei, and FE. coli in the order named, Seusitivity tests on 
8 of the 15 patients studied bacteriologically revealed a marked sensitivity to chloramphenicol 
(Chloromycetin), less to streptomycin sulfate, and very little to penicillin. The procedure 
was to irrigate the involved sinus with isotonic saline and then instill penicillin into’ the 
sinus. If after several treatments improvement did not occur, then he would change to 
chloramphenicol or streptomycin. The question arose as to whether or not the results would 
be the same following simple irrigation with isotonic saline solution. In a considerable 
number of cases he believes that this fact should be considered. On the other hand, he has 
obtained cures with the instillation of chloramphenicol or streptomycin in obstinate cases 
He does not believe that there is any evidence to prove that the sinusitis of dental origin ts 
more difficult to treat than that of nasal origin. He reviews the literature of a number of 
investigators who have emphasized the minor role that the antibiotics play in the cure of 
chronic sinus infections, and while he does not frankly state this, it seems that simple lavages 
would be effectual in those cases, and that the antibiotics play a secondary role 
Persky, Philadelphia 


Miscellaneous 


ABSTRACT OF THE OF THE AMERICAN LARYNGOLOGICAL ASSOCIATION, SAMUEL 

SALINGER, Laryngoscope 66:1350 (QOct.) 1956 

All these abstracts are most worth-while reading 

The humidification problem (as presented by Arthur Proetz) is of great importance 
and one that has not been emphasized enough. The reason for the difference between the 
number of upper respiratory infections in the summer (few) and the number in the winter 
(many) may just be the difference between a humidified and a dry heated house 

Hilger’s remarks concerning hypometabolism are most interesting. Many people feel the 
cold excessively and also are prone to much upper respiratory infection in the winter. A low 
metabolism, even if only slightly so, may be the underlying cause. Correction of this, usually 
by small doses of thyroid, may not only diminish the infection bat also increase the tolerance 
to cold in general. 

A different approach to treatment of recurring carcinoma of the nasopharynx (electric 
desiccation with intranasal radiation with cobalt) is discussed. Several four- to six-year 
cures are reported. 

The above extracts are only a part of the subjects covered in the article 
Hirscuter, Philadelphia 


CANCER OF THE LUNG. WitttaAmM L. Watson, New York |. Med. 56:3532 (Nov. 15) 1956 


Dr. Watson is a surgeon on the Thoracic Surgical Service of Memorial Hospital, N.Y 


He reports on 2: 
team consisting of specialists from the Departments of Medicine, Radiology, Radiation 


54 cases treated at the Memorial Hospital from 1926-1955 by a coordinated 


Physics, Pathology, and Anesthesiology. We are just waking up to the great increase in 
cancer of the lung. Since 1947 British statistics show a 57% increase stated as of April 2, 
1954. In the U. S. there has been a twelvefold increase since 1930! It is predominantly a 
disease of males; women make up only 11% of all lung cancer patients, but the ratio is 
running higher. Watson denies a single cause and believes that a group of factors have been 
rampant, notably pollution of inspired air. Cancer of the lung has always been associated with 
certain occupations, i. e., miners of coal, cobalt, and asbestos. As for cigarettes, they possibly 
contain a definite carcinogen, as yet undiscovered. The radiation hazard has been written 
about a great deal lately. It is recognized by the U. S. Public Health Service and other 
agencies. To date lung cancer has remained insidious and too often is undiscovered early 
enough to make treatment successful. X-ray has helped more than any other means of diag 
nosis. It has heen interesting to restudy a series of films taken over many years. This is 
“retroscopy.” The Army, Navy, and Air Force have added much to our attempts at early 


estimating the size and position 


diagnosis of cancer of the lung. Tomography has helped in 
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Ol tumors in the chest Angiocardiographiy is useful in differentiating cancer of the luny 
trom aneurysm and mediastinal tumors of whatever kind Unfortunately, bronchoscopy has 
not helped as much as one formerly hoped it would Recently supervoltage machines with an 
electron voltage of 1,000,000 of 2.000.000 brought out lymph node enlargements, especially 
at the hilum. Unwanted bone shadows are subordinate to soft-tissue outlines. It may be that 


a combination of bronchoscopy and cytologic study of removed cells will coordinate nicely 


with radiography Exploratory thoracotomy, in spite of popular medical opinion to the con 


trary, 1s not dangerous to life; in facet, the “operative mortality is very low.” Definitive 
surgery can be aided by frozen-sec tion studies and aspiration biopsy examination of cells 
Cancer of the lung has generally been divided into squamous or epidermoid carcinoma, 
adenocarcinoma, and anaplastic, or “oat-cell.”” car noma. Recently another type has been 
added, namely, terminal bronchiolar lung cancer, Some 60 patients have been studied under 


this classification, 4% of them in the past seven years. Treatment is as varied in application 
of modalities as it ever was, but the tendency is toward more radical measures, save those 


heyond surgery. Radon gold-filtered seeds were first applied in 1940 when during thoracotomy 
i was judyed that the lung cancer was nonrese: table. Results from implants “were encourag 
mg.” Interstitial unplants in nonresectable cancers have proved of value, and some of. these 
patients have done surprising], well, living even beyond the three year period without evidence 
of recurrence. Instillation of radioactive colloidal gold into pleural areas where there has 
been effusion “has much to recommend it.” In some 50% results were hopeful. ly lymph 
node involvement it is not possible to get the radioactive elements into each and every node 
But the “million-volt’ x-ray” technique has often obtained substantial palliation and “OCCASION 
ally a cure.” Radical pneumonectomy provides a real advance in selected cases. “We have 
more than 35 patients who have lived five years or more alter their treatment of lune can er, 
Init the percentage of cures is depressingly Jow 


I. W. Voorners, New York 
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Internationa! 


ANNOUNCEMENTS 


Voice Conference.— Jie International \ 


News and Comment 


Conterence is to 


in’ Chicago May 20-22, 1957. Some 40 distinguished laryngologists, physiologists, 


and voice scientists from outstanding research centers in the 


are sending delegates who will appear on the program 


The preliminary program is as follows 


Monday, May 20), 1957 


Tuesday, May 21, 1957 


Registration at Thorne Hall, Northwestern 
Official Welcome 


‘entific Program 
Cheories on the Physiology of Voice Production 


Unite 


States, 


Lniversity 


(4) Neurochronaxic Theory of Laryngeal Function 
(B) Mvyoelastic Theory of Larvngeal Function 


(( 


) Discussion 


Luncheon 


Research on the Physiology of Voice Prodi 


Methods and Instruments Used in’ Larvngeal 


Registration 


Diagnosis and Therapy of Laryngeal Probe 


Luncheon 
Research on Clinteal agnosis and Pherapy 


Comprehensive Rehabilitation of the 


22, 1957 


Registration 


The Relation of Hearing to Vorece 
Practical Applications of Laryngeal Physiology 


Formal 


8:30 A.M 
9:00 A.M 
10:00 A.M 
12:30 P.M 
2:00 P.M 
4:00 P.M 
A.M 
9:00 A.M 
12:30 P.M 
2:00 P.M 
3:30 P.M 
Wednesday, May 
8:30 A.M 
9:00 A.M 
10:30 A.M 
12:30 A.M 


3:00 


Participation in the 
mav be obtained from Dr. Hans von Leden, 30 N. Michigan 


Luncheon 


Film Forum 


Conference will be by prior regists 


Meeting of the American Medical Association is to be lel 
Sheraton Hotel, 
gology, Otology and Rhinology is as tollows 


fuesday, June 4, 1957 


-(O—2:15 
2-45 
2 :45— 3:00 


New 


M 
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itle 
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itle 


M 


York City, June 3-7, 1957. The prog 


First Day 

Honorary Chairman's Addres I 

‘Two case reports Chive miunutes each) 

Guy Owsley, MD 

Hartford City, Ind 

Klongated Styloid Process 

Ralph Caparosa, M.D) 

106 Bissmer Building 

Pittsburgh 

New Tracheotomy ‘Tube 

Eric Hallberg, M.D 

Mayo Clinic, ENT Section 

Rochester, Minn 

Sudden Deafness of Obscure Origin 

Discussant: Wesley Bradley, M.D 
1100 Grenesse St 
Syracuse, N.Y 
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Jose Pico, M.D 
Avenue Ponce de leon 654 
Santurce, k 
Monocystic Fibrous Dysplasia of the Maxillary Sinuses 
Discussant: Daniel Baker, M.D 
903 Park Ave 
New York 21 
P. M. Symposium on Virus Disease of Respiratory Tract, Diagnosis, 
Chemical, Laboratory Treatment, ete 
Moderator: Dr. Gordon Hoople 
S. S. Kalter, Ph.D. (guest) 
Communicable Disease Center 
Box 61 
Montgomery 1, Ala 
Popte Laboratory Side of Virus Disease, etc 
Albert McKee, M.D. (guest) 
University of lowa School of Medicine 
lowa City 
Diagnostic Side of Virus Disease, ete 
Harry Schenk, M.D 
326 S. 19th St 
Philadelphia 
‘Topi Chemical Side of Virus Disease, ete 
Wednesday, June 5, 1957—-Second Day 
2:00—2:15 P. M Two case reports 
Sam Bloom, M.D 
123 St 
New York 28 
Correction of the Nasal Tip in Rhinoplasty 
Herbert A. Lautz, M.D 
112 Rimbach St 
Hammond, Ind 
Nasal and Laryngeal Involvement in Abdominal Hodgkin's Disease 
Victor Alfaro, M.D 
2007 Massachusetts Ave, N. W 
Washington, 1D. ¢ 
The Full Ear 
Discussant: Ben Shuster, M.D 
1424 Vine St 
Philadelphia 
Chairman's Address—Dr. Gordon Hoople 
Symposium on Headache 
Henry Ogden, M.D 
560 S. Galvez St 
New Orleans 
Stanley Batkin, M.D) 
150 Marshall St 
Syracuse, N.Y 
Raymoml 1. Hilsinger, M.D 
19 Garfield Place 
Cincimmnati 
Tithe: INT Side of Headache 
$:15—5:00 P. M. Business Meeting 


Thursday, June 6, 1957— Third Day 
2:00—2:15 P. M. Two case reports 
2:15—3:00 Robert Martin, M.D 

Zanesville, Ohio 


Pith Diseases of Salivary Gland 


Discussion 
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IBSTRACTS FROM CURRENT LITERATURE 


P. M. Gordon Castaglino, M.D 
Powelton Ave. at 33rd St 
Cancer Control Center of Lennsylvama 
Philadelphia 4 
‘Tumors of Sinuses and Orbit 
Discussants: John J. Conley, M.D 
139 kK. 36th St 
New York 16 
Kenneth Devine, M.D 
Mayo Clinic 
Rox hester, Minn 
Symposium on Therapy in Otolaryngology 
Louis E. Sileox, M.D 
102 Lankenau Medical Building 
Lancaster Ave 
Philadelphia 31 
Use of Corteosteroids Cfilteen minutes ) 
Herman Z. Semenov, M.D 
405 N. Bedford Drive 
Beverly Hills, Calif 
General Therapy in Otolaryngology (thirty minutes ) 


Fifteen minutes for questions, ete 


we 
12 


Books 


Considerations of Practical Audiometry. Second edition 
heck. Price, DM 24. Pp. 196, with 52 illustrations 
(l4a) Stuttgart N, 1956 


By Prof. Dr. Bernard Langen 
Georg Thieme Verlag, Herdweg 64, 


This monogram presents a detailed discussion of audiology, the various methods of exami 
nation and ther interpretation, and the problems that are involved with the various pathologic 
conditions. The discussion is clear-cut, detailed, and brings the otologist and the audiologist 
up to date, and vives a clear-cut evaluation of the newer methods of testing the hard of 
hearing patient. It presents the problem from a practical viewpoint. There is an extensive 
bibliography, and it is a monogram that should be read by all those interested in this field of 
tology 


The Head and Neck in Roentgen Diagnosis. \olumes 1 and 2. By 


kugene P. Pender 
grass, M.1).; J. Parsons Schaetfer, M.D., Ph.D, and Philip J. Hodes, M.D. Price, $37.50 
MWustrations, 2403. Ch orles © Thomas, Publisher, 301-327 Lawrence Ave., Springfield, 
1956 


The revised second edition of “The Head and Neck in Roentgen Diagnosis” should be of 


considerable interest to otorhinolaryngologists. The two volumes contain 2403 illustrations, 
all of which are oriented for clarity, simplicity, and practicability The extensive index and 
running heads make it easy to locate information. Normal findings are described so that the 
reader can better appreciate the pathology demonstrated. The x-ray illustrations have 
indicators to pomt out the pathology under discussion, A description of the techniques of 
taking x-rays helps the reader better visualize what he sees in the film 

In addition to modern concepts of old diseases, the volumes contain excellent information 


on x-rays of the mastoids, sinuses, nose and throat, and trachea. Fractures and foreign-body 


location are clearly covered as well as sialography. The illustrations demonstrate the types 


of cases encountered in clinical practice, and should prove of great value to otolaryngologists 
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Directory of Otolaryngological Societies * 


FOREIGN AND INTERNATIONAL 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 

(Société Canadienne d’Otolaryngologie) 
President: Dr. G. M. T. Hazen, 208 Canada Building, Saskatoon, Sask 
Secretary: Dr. G. A. Henry, 328 Medical Arts Building, Toronto 
Place: Banff Springs Hotel. Time: June 17-19, 1957, 


VENEZUELA OTORHINOLARYNGOLOGY SOCTETY 
President: Dr. Alfredo Celis Pérez 
Secretary: Dr. Testis Miralles 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 


President: Dr. Theodor Hunermann, Dusseldorf 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 


INTERNATIONAL COLLEGE OF SURGEONS, SECTION OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Henry M. Scheer, 522 W. End Ave, New York 24 
Secretary: Dr. Lotis Savitt, 3402 W. Lawrence Ave., Chicago 25 
Place: Palmer House, Chicago. Time: Sept. &-12, 1957. 


INTERNATIONAL CONGRESS OF AUDIOLOGY 
Place: Leyden, Netherlands 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands. 


INTERNATIONAL Course IN PAEDO-AUDIOLOGY 
Place: Groningen, Netherlands 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands. 
PAN-AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BRrRONCHO-ESOPHAGOLOGY 
President: Dr. José Gros, Havana, Cuba. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40 
Meeting: Sixth Pan-American Congress of Oto-Rhino-Laryngology and Broncho-Esophag- 
ology. 
Place: Brazil. Time: 1958 
SixtH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President: Dr. Arthur W. Proetz, 3720 Washington Blvd., St. Louis. 
General Secretary: Dr. Paul H. Holinger, 700 N. Michigan Ave., Chicago 11. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman: Dr. Gordon D. Hoople, 1100 E. Genesee St., Syracuse, N. Y 
Secretary: Dr. Hugh A. Kuhn, 112 Rimbach St., Hammond, Ind. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Presiden: ! Erling W. Hansen, 90 S. Ninth St., Minneapolis 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-lst Ave. Bldg, Rochester, Minn 


AMERICAN BOARD OF OTOLARYNGOLOGY 
President: Dr. Fri derick T. Hill, Professional Building, Waterville, Maine 
Secretary-Treasurer: Dr. Dean M. Lierle, University Hospitals, lowa City. 


* Secretaries of societies are requested to furnish the information necessary to keep this 
list up to date. 
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AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President: Dr. Clarence W. Engler, 2323 Prospect Ave., Cleveland. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Sq., Philadelphia 3 
Place: Fairmont Hotel, San Francisco. Time: May 19-20, 1958 
Place: The Homestead, Hot Springs, Va. Time: March 8-9, 1959 

AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. LeRoy A. Schall, 243 Charles St., Boston 14. 
Secretary: Dr. Harry P. Schenck, 326 S. 19th St., Philadelphia 3 
Place: Statler Hotel, Washington, D. C. Time: May 3, 1957. 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL Society, INC 
President: Dr. Percy E. Ireland, 100 College St., Toronto, Canada. 
Secretary: Dr. C. Stewart Nash, 700 Medical Arts Bldg., Rochester 7, N. Y. 
Place: Mark Hopkins Hotel, San Francisco. Time: May 21-23, 1958. 


SECTIONS: 


Eastern.—Chairman: Dr. Joseph Sullivan, Toronto, Canada. 
Southern.—Chairman: Dr. Mercer G. Lynch, New Orleans. 
Middle.—Chairman: Dr. Paul M. Moore, Cleveland. 
Western.—Chairman: Dr. Sigurd y. Christierson, San Francisco. 


AMERICAN OTOLOGICAL Society, INC. 
President: Dr. John R. Lindsay, 950 E. 59th St., Chicago 37. 
Secretary-Treasurer: Dr, Dean M. Lierle, State University of lowa, lowa City. 
Place: Fairmont Hotel, San Francisco. ‘Time: May 17-18, 1958 
Place: The Homestead, Hot Springs, Va. Time: March 13-14, 1959 
AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT OF 
PLASTIC AND RECONSTRUCTIVE SURGERY, INC. 
President: Dr. Joseph Gilbert. 
Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16 
AMERICAN Society oF FACIAL PLASTIC SURGERY 
President; Dr. Irvin J. Fine, 505 New Brunswick Ave., Perth Amboy, N. J 
Secretary: Dr. Samuel M. Bloom, 123 E. 83rd St., New York 28 
Place: Biltmore Hotel, New York. Time: June 5, 1957. 
AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 
President: Dr, Dean McAllister Lierle, University Hospital, lowa City. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 2. 
Place: Palmer House, Chicago. 


OvroscLerosis Stupy GRrour 


President: Dr. Joseph A. Sullivan, 174 St. George St., Toronto 5, Canada 
Secretary-Treasurer: Dr, Arthur L. Juers, 611 Brown Building, Louisville 
Place: Palmer House, Chicago. Time: Oct. 12, 1957. 


Society OF MILITARY OTOLARYNGOLOGISTS 


President: Col. Wendell A. Weller. 
Secretary-Treasurer: Major Stanley H. Bear, M. C., 3810th USAF Hospital, Maxwell AFB, 


Ala. 
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SIMPLIFIED LEVERAGE LARYNGOSCOPE HOLDER 


By Robert B. Lewy, M.D. 


This much-modified descendant of the Seiffert laryngoscope is designed to make procedure easier 
and reduce the number of personnel and amount of equipment necessary for effective results. It 
is easily attached to or detached from standard laryngoscopes. Leverage provided by manually 
operated worm and sprocket gear supplies easily available and more than adequate power to 
expose the anterior commissure of the vocal chords. Described in Armamentarium Vol. I], Number 
|. Your copy on request. 


Lewy Laryngoscope shown is V. Mueller Catalogue No. BE-960. 
Price . . . $69.50 each. 
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_\MueELLeR a CO. 


330 South Honore Street 
Chicago 12, Illinois 


DALLAS #¢ HOUSTON e¢ LOS ANGELES ¢ ROCHESTER, MINN. 


WHAT WE KNOW ABOUT ALLERGY 


by Louis Tuft, 12 pages, 15 cents 


FOOD ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 


by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


THE MENACE OF ALLERGIES ASTHMA AND HAY FEVER 


by Samuel M. Feinberg, M.0., 6 pages, 10 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 @ ILLINOIS 
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THE BARTON ENDOTRACHEAL TONGUE BLADE* 


For Modern Oro-Pharyngeal Surgery 


THE BARTON ENDOTRACHEAL TONGUE 
BLADE provides: 


1. An unobstructed airway avoiding hypoxia. 

2. A more pleasant general anesthetic. 

3. No interference with surgical field. 

4. Complete protection against tracheobron- 
chial aspiration. 


THE BARTON ENDOTRACHEAL TONGUE 


BLADE, an instrument of stainless steel, is 
manufactured in three sizes to fit any patient 


from infant to adult . . . Sizes 28F, 30F, 42F. 
All blades fit the Crowe-Davis or similar 
mouth-gags. Set of three $40, Individually 


$15 
*Barton, R. T.: Instrument for endotracheal anesthesia during oro-pharyngeal surgery. J. A. M. A. 153:1017 
(Nov, 14) 1953. 
The Broton-Hiltra Company 
Box 48324, Briggs Station Los Angeles 48, California 


It’s not the microscope or 

even the sphygmomanometer, 

but the trained clinical judgment Me 
of your physician. 


“THE FINEST 
DIAGNOSTIC INSTRUMENT” 


by Paul Wi:‘iamson, M.D. 


This four page reprint from TODAY'S HEALTH will be helpful and 
valuable literature for your office reception room, 


ORDER BLANK Order Department 
American Medical Association 
Enclosed is $ (no stamps) for 535 N. Dearborn Street 
copies of “The Finest Diagnostic Instrument” Chicago 10, Illinois 
Please send pamphlets to: 
PRICES (please print) 

Single copy .10 

10 copies 85 NAME ee = 

25 copies 2.00 

50 copies 3.75 STREET 

100 copies 7.00 

250 copies 16.25 CITY 

500 copies 30.00 


Remittance should be enclosed for orders of less than $5.00. 
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$150.00 


Chair—Upholstered 


reclining 


Cabinet—Stainiess steel, eight 
drawers with or without com- 
plete transilluminator, cautery 
rheostat and transformer, waste 
container, air reguiator, gauge, 
tubing and cutoff $115.00 to $195.00 


$ 16.50 


Light—Telescopic 


Cuspidor—With Suction $ 95.00 


Stool—Uphoistered, with easy 
running ball-bearing casters . $ 20.00 


Light Shield $ 5.00 


All equipment shown in the above 
reproduction (with spray bottles, 
stainless steel cotton jars, ready to 
be attached to your compressed air 
system, $531.50 Factory. 


Catalogue sent on request 


1901-1905 Beverly Blvd. | SMR Los Angeles 57, Calif. 


A.M.A. SPECIALTY JOURNALS REACH THE CORE OF SPECIALIZED 
; PRACTICE . . » Subscribe NOW to: ° 


A.M.A, Archives of INTERNAL MEDICINE i 
A.M.A,. Archives of PATHOLOGY 
A.M.A,. Archives of OPHTHALMOLOGY 


VV 


Write to: 


THE AMERICAN MEDICAL ASSOCIATION Z 


° 535 North Dearborn Street 


Chicago 10, Hlinois 


Cushioned ‘MIRRORS 
by “HEAD LINE” 


EVER TITE © CALIBRATED 
RUGGED © LIGHT © THIN 


Quad-Fit & Com-Fit 
contoured ‘BANDS 
by “HEAD LINE” 


Polythene, flexible...........$4.60 
#8T Neolite, flexible.............. 4.60 
#4W Acetate, semistiff.......... 4.60 
#48 Fibre, semistiff............... 4.50 
#4H Acetate, stiff 4.70 
With cord-hooks for 


AT SURGICAL STORES 


The Excello, 3-1/2 01/2" 


The Dependo, 3-1/2 x 1/2, 1/4, 
5/8 oF 3/4" 3.25 


The Utility, 3-1/2 21/2" 2.78 
The Renewable, 3-1/2 x 1/2".......... 3.00 
Refill for the Renewable .............. 1.50 


EAD LINE’ « Flushing 66, N. Y 


i : > 


ACOUSTIC | | 
BO mw E PR oO BE Increased requirements for a better dif- 
Grbione ferential means of diagnosis between 
aoe the various forms of conduction type 
Laboratories : deafness prompted the Beltone Elec- 
; tronic Laborator.es to produce the 
Beltone Acoustic Bone Probe. This in- 
strument now makes possible individual 
testing of the various parts of the mid- 
— , em dle ear so that their performance as 
THE BELTONE sound conductors may be determined. 


Features of the Beltone Acoustic Probe 

include: 

at last enables ae 

otologists to ia © Point-like sound source which can be inserted 

determine precisely 
, ; deeply into the outer ear canal. In cases of 

the intactness and 

functional integrity of eardrum perforations, the sound source can be 
the ossicular chain — ; ; inserted into the middle ear cavity. During 
a phenomenon which surgery the sound source can be used on any 
cannot be otherwise exposed place within the operative field. 
ascertained. ™ . : Amplified tones are transmitted to the ear 
through a jack plug which fits any standard 


vah 
Bone Unit, Probe, and Cord with Plug, $48.50 eudiomster 


for further information available only through authorized Beltone © Tests for the mobility of the windows may also 
on tale tomaymable now Distributors. be performed with the Beltone Acoustic Probe. 


acoustical development, 
write to the: Golione 
AUDIOMETER DIVISION HEARING AID COMPANY 


Producers of Beltone Clinical Audiometers 
DEPT. 9-082, 2900 W. 36TH ST. CHICAGO 32 iLL. 


WHAT WE KNOW ABOUT ALLERGY 


by Louis Tuft, 12 pages, 15 cents 


FOOD ALLERGY 
by Samuel M, Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


ASTHMA AND HAY FEVER 


by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 © ILLINOIS 


Of interest to you 

THE MENACE OF ALLERGIES 


OFFERING GREATER EXPOSURE 
with NO TRAUMATISM 
to INCISOR TEETH 


ELIMINATE THE USUAL HAZARDS 
TO THE INCISOR TEETH THROUGH 
USE OF THIS SAFE, SIMPLE INSTRUMENT 


IN STAINLESS STEEL 
THE McIVOR MOUTH GAG, three sizes of 


tongue blades, complete $40.00 
The MclVOR MOUTH GAG, only 25.00 
TONGUE BLADES, individually 7.00 


CHROMIUM PLATED 


THE MclIVOR MOUTH GAG, three sizes of 
tongue blades, complete 35.00 


T. provide greater exposure while preventing fracture of The MclVOR MOUTH GAG, only 20.00 


the front teeth, the MclVOR MOUTH GAG places contact behind § TONGUE BLADES, individually 6.00 


the canine teeth. It maintains two-point vertical pressure at all 


times and eliminates contact with the central incisors 


Because no pressure is placed on the teeth, the Mcl\VOR MOUTH MciIVOR MOUTH GAGS ore now used exclus 
GAG positively eliminates fractured or broken teeth. Thus, dan- ively by many of America’s leading hospitals 


ger of law suit resulting from accidental damage to teeth by the and by doctors throughout the world. Order 
mouth gag is avoided. your MclVOR MOUTH GAG through your regu- 


lar supplier or write 


Adjustable to any mouth from child to adult, the MclVOR MOUTH 
GAG may also be successfully used with edentulous patients. 


Readily adjusted from side to side, the gag keeps two-point con- 


tact at all times. 


Of the finest workmanship, the MclVOR MOUTH GAG is obtain- 
able in stainless steel or chromium plated. It is complete with 


tongue blades of three sizes of the same materials. 


ROBERT & WILLIAMS CO. Manotacturers of the MciVOR MOUTH GAG 


418 JOTH STREET OAKLAND 9, CALIFORNIA 
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STAGE 
SCREEN 


(and 98,500 doctors’ offices) 


Our No. 201 otoscope has been turning up in 
strange places lately. It occupied the featured 
spot in a great insurance company’s national 
magazine ads. Several network TV productions 
have cast it in supporting roles. 

These lay appearances reflect the remarkable 
preference of the medical profession for this 
superb instrument. In just the few years since the 
last war, Welch Allyn dealers have sold over 
98,500 of them. That’s enough to supply one each 
to about 70° of all U. S. practicing physicians, 
although we know many doctors own several. 


Here is an otoscope that’s a pleasure to use, an 
all-round instrument so satisfactory that it makes 
specialized types unnecessary, in the opinion of 
many doctors. Perfectly balanced, right in every 
way, these features deserve particular mention: 


* Very large magnifying lens permits 
binocular vision, particularly helpful 
to bifocal-wearing doctors. 


*& Brilliant, undistorted illumination from 
low-mounted WA No. 2 lamp. 


%* Choice of unbreakable, green nylon 
specula in 5 sizes or the new KLEEN - 
SPEC disposable specula. 


Your surgical supply dealer will be happy to show 
you the Welch Allyn No. 201 otoscope. 


WELCH Aa LLYN 
NO. 20! OTOSCOPE 
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